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Aht. l.—OnikeIc6-caveaorNaiuraiIcEJtomeaybundinsomeof 
ike Caverns ^tlie Jura and the Alps •. By M. A. Pictet, 
F. R. S. L. & E. kc, and Professor of Natural Philosophy at 
Genera. 

A. He extraordinary mildness of last winter, which could not 
famish the ordinary provision for the artificial ice-houses, and the 
early and remarkable heat of the summer which has succeeded 
it, have turned the attention of the public towards those natiual 
ice-caves which exist in different places, and which furnish an 
inexhaustible quantity of ice, in all seasons, to those who are suf- 
fidently near these repositories to be able to profit by them. 

Independently of their utility in this point of view, these an- 
gular masses of ice, existing in places where the mean tempera- 
ture is far above the freezing point, present, in their origin and 
thrir preservation, questions worthy of the attention of philoso- 
phers, particularly as they are connected with sioailar phenomena 
observed in situations otherwise very diSerent. 

There are, in the chun of the Jura, at lea^t two of these na- 
tural ice-caves; one called La Baume, Js situated five leagues 
from Besan^-on, near die Abbey of Grace Dieu ; the other lies 
in the slope of the Jura, which bounds the Canton de Vaud, 
about 5000 toises, as the bhxl flies, to the N.W. of Rolle. 

• Read at ihe Helvetic Society of the Notui-al Sciences, which met at Beme 
In Jul; I8!2. Professor Ptctct bad Lbn goodtiesB to transmit la us this curious ps 
per fur insertion in this Journal, before it waa published in the Biiliothe^ae Uaiverselle. 

.. viiT. NO. 15. .^.^tl. 1823. a 
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Prttf. Vicitt on the Ice-covet (^'the Jura and the Alps. 

Two other caverns which likewise ooouia ice all summer, are 

found in the mountains of Fancigny ; the one upoa tliat called 

Brezon, at some distance to the south of Bonneville ; the other 

in the iouth-west declivity of Mount Vergy, in the valley of Re- 

jMsoir, not far from Cluse. I have recently viated the three 

1,. lut: Before speaking of them, I shall describe briefly that of 

i Bauine, which I have not seen, but of which I have G)und 

f detailed descriptions ; one in a tetter addressed by M, De 

Bfioaaigny to M. De Reaumur, in 1743, and inserted in the " 

Dlumeof the Memmrea des S^avana Etrangerg, (p. 195.), 

n engraving, containing a plan and section of the grotto ; 

other in a letter from Professor Prevost, addressed to the 

Ktditor of the Genera Journal, and published in the number foe 

Uarch 21. 1789. From these two sources, 1 have principal^ 

1 the details which follow. 

M. Ue Coesigny visited this cavern twiee, in the montk of 

FAugust 1743, and in October 1745. He took the plan of it, 

md mode several interesting observations upon the physical phe- 

Uomena which its interior presented. The following is an abridg- 

^(lent of them. 

The cavity is 64 loises in length, by 22 at the widest partj 
die bottom inclines downwards very rapidly from the entrance, 
B there is a descent of SO toises in its length ; the height of tl$ 
PVauit, which is of an elliptical Ibrm, varies from 10 to 15 ttnae^, 

M. De Cosagny, in his first journey, found that the thi 
|C meter stood a degree of Fahr. above the freezing point, in tfae in- 
I tbrior ; whilst at the entrance without, it was at 77° Fahr. in the 
I month of August. In the month of October 1745, the tber- 
kjnometer was at 32* in the interior, and 50° at the entrance. 
I^n both viats, he found that the bottom of the cavern presented 
n a surface of ice, with a little water in the cavities. 

Towards the extremity, the ice assumed the form of conical 
I stalactites, in consequence rf the drops of water which fell ircaa 
P"4e roof freezing successively. 

In the Memoirs of the RoyaJ Academy of Sciences for 1712, 
wc find the account of a visit to this cavern in September 1711, 
by M. Billercz, of Besani^on. " I found," says he, " that the inner 
and of the c ich is flat, was covered with ice 3 feet in 

thickness, w ing to melt." He also saw three py- 



oft^ 

lermft^^l 
tfae in- ^1 




rtct on l/ic lcc~rmv.i ^(fie Jura rmd the Alps. 3 
ramids of ice, 15 or 20 feot in heiglit, by 5 or Swide. " Tliere 
Ix^n (sa>-8 he) to appear at the top of the entrance, a mist 
which cotDw out of it all winter, and which announces or ac- 
companies the thaw of the ice," — " The hotter (he continues) 
the summer is, the greater is the quantity of ice." 

In 1797, at the Ume of the camp of the Saone, tlw Duke de 
Levi sent a great number of waggons daily, and carried off all 
the ice both of the pyramida and from the bottom of the grotto, 
which was entirely uncovered. This fact, compared witli the 
abundance of ice found there in 1743, by M. De Cosagny, 
proves th^ the cause of congelation exists, notwithstanding the 
removal of the ice, and that the ice is vci-y quickly formed. 

The following is the appearance which the grotto presented 
to Professor Prevost, in August 1769. 

" The interior of the grotto," says lie, " appeared to be di- 
vided into three compartments, distinguished from each other by 
the shape of the rocks, and by the difference of the phenomena. 
On entering this place, In a very hot day, in the middle of Au- 
gust, I felt a chiUing cold ; and the first object which struck my 
eye, was a mass of ice, fed by the water which distilled constant- 
ly, drop by drop, from a sort of source in tlie roof The cavern 
is entirely covered, from the entrance, to where the bottom be- 
gins to rise, with a pavement of solid ice, in which are several 
holes, where the water appears cold, and almost at the freezing 
pcunt. In sounding one of these wells, the depth of the ice up- 
on the bottom appeared to be about a foot. Accorthng to tlie 
rqwrt of my guide, it appearcti that, in winter, the ice formed 
great icicles, or stalactites, which hung from the roof, and melt- 
ed or fell in spring. This circumstance, and some others, change 
Ae number and disposition of the masses and pyramids which 
riae from the icy pavement of the cavern." 

'* The evaporation is considerable. It often produces a thick 
fog m the mterior of the grotto. M. De Cossigny found ibis fog 
more visible in August than in October ; but there was none when 
I visited it." 

To these observations, we shall add the important remark, 
that this grotto is hollowed out naturally in a low hill, and con- 
sequently that its entrance is in the atmospheric region the mean 
temperature of which is far above the freezing point. It must 
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be observed, that, from the form of this cavity, the winter 

iw cannot enter, and tliereforc cannot, in any viaibte tnanner, 

mtribute to the formation of the ice in the interior, especially if 

conader that it is more particularly at the remotest extremity 

the grotto that the ice is formed and accumulated. 

To conclude this local description, it may be mentioned, that 

outer surface above the grotto, continues to rise from the en- 

to the distance of 20 toises, and afterwards continues 

ly horizontal, and covered with wood. By .measuring the 

ition of the cavern given lengthwise by M. De Cossigny, liie 

uckn^s of the earth above tlie vault, at the part of the grotto 

lirhich is lowest, that is, at its extremity, wilt be found to 

ut 150 feet. 

I now proceed to the second cavern of the Jura, which 

Lve already mentioned, that of St George's. To reach the viU 

of that name, we must take the road from Rolle as far as 

lel, which is the high road of the valley of the I^e de 

^oux, and which I here quitted for the road to St George's, 

rhere I arrived at 8 o'clock in the morning of the 7lh of July, 

iving left Rolle at 6 o'clock. The barometer gave 281.4 toi 

ir the height of St George's above the lake of Geneva. 

The viliage is situated precisely at the foot of the last 

the first line of the Jura ; and it is in this slope that the ice- 

'C is situated. We quilted the car in which we had come, 

i began to climb on foot, conducted by the best possible 

ide, as we had the peasant who had hired the ice-cave from 

>he commune of St George's, to whom it belongs. His lease 

,]las lasted for twenty-five years, on very moderate terms. He 

iformed us, as we went along, of the following particulars. 

In ordinary years, it only funiishes ice to a small number of 

ikmilies, who pass the summer at. Rolle, and in a circle of about 

'o leagues round the grotto ; but, in such years as the last, 

•irhen the winter did not furnish a sufficient quantity of ice, to fill 

,the artificial ice-houses, Geneva, although eight or nine leagui 

distant, had recourse to this substitute. This circumstance 

curred this year for the third time. It took place, also, in 1811 

and in 1820. 

He Carrie ~ =!very second day during the summi 

.about twent f ice, which he sells to the hospi 
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which has the privil^e of retailing it, part of its revenue being 
derived from this monopoly. 

After climbing for three quarters of an hour by paths, which 
are practicable for horses accustomed to the mountain, we reach- 
ed an esplanade, culled Le Grand Pr^, where we found a cot- 
tage, Innn which the view is magnificent. Under the eye lay 
the lake of Geneva in its full extent, presenting its true geogra- 
phical form ; and behind it, the chain of the Alps, crowned by 
Mont Blanc, terminated the picture. We found by the baro- 
meter, that we had ascended 143 toises from the village, or 4S4 
Irom the lake. 

We continued to ascend for some minutes longer, and soon 
reached the most elevated point of the path ; from thence we 
descended a little, in order to arrive at the ice-cave, the entrance 
of which wo found, by the barometer, to be 427 toises above the 
lake. It is situated in a wood of pines, thinly scattei-ed, and the 
surface of which is unequal. We discovered on arriving, two ' 
natural pita, nearly circular, hollowed in the rock, beside each 
other, of about twelve feet diameter, and separated by a space 
of about as many feet. 

It is by those pits, which tie to the right in looking towards 
the mount^n, that you descend into the ice-cave by means of 
Iwo ladders ; the first is almost vertical, the second is more in- 
dmed, and they are composed of forty-six steps. From thence 
you enter the grotto, by a short inclined plane, which terminates 
in the muss of ice, horizontal, or nearly so, on which the work- 
men vrere employed, and which forms the bottom or floor of the 
ice-cave. 

In order to give an idea of the form of this cavern, we shall 
suppose, that, stopping at the entrance, we look at it in the di- 
rection of its length, a direction nearly perpendicular to that of 
the chmn of the Jura. The half of the vault, to the left, will 
then present the appearance of the quarter of a tolerably regu- 
lar ellipsoid, which will be seen in the direction of its greater 
axis, and abruptly cut throughout all its length, as if the half to 
the right, tliat which answers to the vertical of the spectator, 
was separated from it, and was lost in the bottom of the grotto, 
loan unknown depth, because it is full of ice. The height of 
ihe highest point of this half hemisphere, above the actual sur- 
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c of Uk tec, ia nbout S7 feel ; aod the thkkness of the bed 
mfwct caJcarcoufi rock, wittch foniu this eoanaaiai vault, 
kabout 16 incht» in thickness only. 

I^^Thc length of the icy surface, that is, alinost the whole length 
e gnxto, U 75 Teel, and the roean vidtb 40 feet, which ^ves 
r the total of tlie workaJile nirface 75x40=3000 G^uarc (eet, 
8 many cultic fwt for each layer of ice of a loot thick, 
icb is carried away. A Frtnth cubic foot of pure ice 

t 65 lb. niarc weight, whidi ^ve% for the supiwsed dej 
u iiwt, carnt-d away from the whole extent of the grotl 
1 X 65 = 13.5,000 lb., making 1950 quintals of ice, whi 
1 load 68 waggonx, carrying S5 quintals each, 
ic working o\' the ice is the same as that of a quarry : i 
t with appropriate tools into long wedges, and divided 
tnsverK cuts aboucafoot distant front each other, and sul 
ntly dee}) to enable them easily to detach blocks of a cul 
Tbcy work for two or three hours in preparing a cerl 
Fquantity of llieoi, which they then carry one by one in hodB> 
j^luagnzine near the place where the weggonsare loaded, 

'I'he part of the grotto to the left, and whicli is more particular- 
f undi:r the ellipsoidal vanlt, already mentioned, arises against 
C lowi-r part of this vault, with a very rapid slope. The port 
)f the right, the roof of which is very irregular, is oecujned by 
workable iec ; and the natural wall which bounds it to the 

, is ahuost vertical. 
Therc-arc at the extremity of the grotto, at a certain height 
wnat its partitions, Rtaloclites, which one would take at the lirst 
' for carbonate of lime, but which are ice of an opaque 
e. They are formed agiunst the inclined partitions of the 
rotto, by die tillering of a small current of water, which is \u 
\i towards the cxtrumity of the grotto to the tight, between 
ictf and the almost vortical partition of rock wliich encloses 
\ and there it fulls inlo a very deep hole. It is to lie presumed 
lal bII this depth is filled up by the mass of ice which was 
If our feet. 

riie llicrnionieter which, RUi<pended in the open air and in* 

■ »hmle, 1 -iHe of the grotto, stood at 63° of Fahr, 

rhun place e uf the grotto, % feet above ttWf 
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euriace of the ice, stood at 34°j during the whole time we re- 
mained there. 

The work-people told us, that if thoy left two blocks of ice 
close to each other on the bottom of the grotto, they found them 
frozen K^ther next day ; which proves that the process of con- 
gelaUon goes on continually in the interior of the ^ntto, even in 
the hot seasons. 

On our return, our guide tnode us pass by a spring, which 
issues from the middle of an enormous mass of vertical rock. It 
lies a. gunshot to the east in descending. The temperature was 
Si". This temperature is nearly thst of the mass of rock from 
which it issues, that is, of the soil of the mountiun at this 
height. This fact renders the cold which pervades the neigh- 
bouring cavern only the more extraordinary- 
It Blill remained forme to visit the other two natural ioe- 
caves, which I have before mentioned, that of Mont Brezon 
and that of Reposoir, which I accomplished on the 16th and 
nth of July. 

The ascent of Breson begins at the little village of Thuet, si- 
tuated immediately at the foot of the mountain : almost all its 
inhabitants are afflicted with goitres, more or less projecting. 
We set out at ten o'clock from Bonneville, and at ten minutes 
after eleven, we urived at the granary called La Croix, ^ culd- 
vated slope, which is seen from Bonneville. We found by the 
barometer that we had ascended 148. 1 toises. A tittle farther 
on, the path became very picturesque, creeping round the foot 
of enormous masses of calcareous tock, which were on the right, 
and overhanging a torrent, which comes out of the little lake of 
Saxonnet, and rushed through a profound ravine on the left 
The geologist observes in front, in the twisted strata of the other 
side of the ravine, one of the most strildng phenomena to be 
met with. We saw there an enormous vertical mass, surmounted 
by another, horizontal, and nearly of the same extent. The 
first is bent towards the middle of its vertical mass, by a curve, 
which seems to have been the effect of a local pressure, opera- 
ting whilst the whole mass was in a soft state, but which had been 
preserved, notwithstanding its stratification, in parallel beds of 
nearly equal thickness. Soon after, the path is boldly traced in 
the front of two grottoes, the one situated above the other. 
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from thence tlicre is scarcely any ascent to the viJJage of Bre- 

tcon, where we arrived at half-past twelve o'clock. The guide 

3 whom we trusted was absent ; but chance procured us ano- 

We set out immediately with our guide, for the Ice Cave, 

f hich was much more distant than one hour's walk. We foutuf, 

f the barometer, that our guide's house, from whence we 

Iparted, was 314 toises above the lake. The weather being 

i having caught a severe cold, I resolved to leave the prosfr-' 
lutltm qf it to my grandson, Edward Prevost, who ascended to 
Ice Cave with the guide. I shall give the following account 

1 the words of my grandson. 
' The guide and I ascended till we arrived at the base of 
l^at immense inclined face of rock, which descends from the 
chain of Mount Vergy, and whose barren and desolated aspect 
makes it visible from a great distance, especially at sunset. This 
platform terminates in an abrupt manner, descending to the, 
north towards the region of wood. We followed for some ti 
this natural wall, from left to right, and, after a shght turn 
the left, we reached a place, where a strong current of v&y. 
cold air issued from an opening in the rock, about two feet 
the ground. The thermometer, wliich in the o].ien air a1 
at 51°, when exposed to tliis current fell immediately to3S^|^j 
About ten tuises farther, at the foot of the same natural wall, 
surmounted by the desert already mcntiooed, we found the Ice 
Cave. The entrance is small, and partly obstructed by calca- 
reous blocks, which appear to have fallen from the roof. A lit- 
tle farther in, we found ourselves in a cavity of a very irregular 
foiin, into which the daylight, and also the winter's snow, pene-j, 
trates by an opening in the form of a funnel, and which tht 
snow still paidy obstructed. 

" The extremity opposite to the entrance is so low, that) the 
guide was'obhged to stoop very much, in placing tlie end of the 
ribbon, which we made use of to measure with. The greaJest 
length of the grotto was only tliirty feet ; its breadth, which is 
very irregular, 
twelve at moat. 
" The temp 
at ihc entrant 
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height above the village of Brecon, that is 463 toises ahove 
like. 

" The discharge of cold air was not coufined to the onfice 
menu(»]ed above. Tliere issued a t>lream more or less cold and 
npid, frotn all the natural aiid irregular opeoinga iii the verU- 
cal rock, of which I have been speaking. The direction of the 
canalt by which it issued, was downwards, and plunged into the 
mass of rock at an angle ol' 15" or KO'. 

" It is iniposeiblt' to estimate either the thickness of the ice 
omtained in this cavern, or its surface, which is very irregular. 
A jMirt of it was evidently a rcninfuit ol' the winter's snow ; llie re- 
mainder derived its origin from tlie local congelation of the wa- 
ter i^>eradng as in the cavern of St George's, The guide as- 
serted that the process of congelation took place in summer also." 

After descending to the plain, we jia^sed die night at itonne- 
ville. The next niontiiig, at three quarlers past five o'clock, we 
set out for Scionzier, a village situated at the entrance of the 
voUey of Reposoir, by which we were to ascend to the Ice Cave 
of the Vei^gy Mountains. Wc arrived at the village at a quar- 
ter [mst seven o'clock. Weakened by the illness of the evening 
before, I took a hot^ie for part of the ascent from the village. 

Our guide had, in 1807, accompanied two of our countrymen 
(UM. Necker and CoUadon), in the same excursion we in- 
tended to make ; and he believed, that since that period, no 
one had, from curiosity, visited the cavern, which is much less 
known than it deserves to be. We skirted along the side of a 
narrow and wooded valley, in the bottom of which rolled the 
foaming torrent called Foron. In this region, entirely calca^ 
reous, we frequently met with enormous rounded blocks of gra- 
nite, depoeited on the steep ^de of the valley, at the epoch of 
the grand convulsion, which brought them fram ihe central 
chain of the Alps. Il is difficult to conceive how these blocks 
could reach this height, in a narrow and steep pass, shut up at 
tlie highest extremity by a circle of very lofty peaks. 

In skirting along the southern face of the Vergy Mount^nG, 
which we did during the whole route, we remarked Uiat the 
calcareous beds which compose them, are, on this ^de, almost 
rcrtJcsl, resting against the clioin, in die same manner as we see 
. in looking from the north side, on the road from Bonne- 
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ville to Cluse, One may form an idea of this appearance, by 
placing a pack of cards on end, in such a manner that they open 
at the boltom, in a very atute angle, just sufficient to enable 
' them, when supported agiunst each other at the top, to m^n- 
tain tliis situation. 

After having travelled an hour and a quarter, we arrived 
place where the valley, now become very narrow, is shut up 
n buildipg, the door of which is the sole entrance by which 
can penetrate higher into the domains which belonged formerly 
, to the Chartreuse of the Beposoir. We found by the barome- 
ter that we had ascended SSS,4 toises from Scionzier. 

After resting for a short time, we proceeded, and arrived at s 
quarter past ten, at the level of the Chartreuse, which we pass- 
I ed, leaving it a little to the left. We saw from hence die high 
} peaks, called Les Tours, which are above Sallanches, and whose 
I Ughest summit is called Pierre Perch, itom a hole which is vi- 
' able in it. 

An inhabitant of the district informed us, that they are accesfo- 
' ble, although they have very littJe appearance of it. He had &a> 
I tended last year, and was the fourteenth to reach the higher 
' point; his wife arrived the first, and they have made a party to re- 
turn this year, and plant a cross upon the summit. The barometer 
observed at the height of the buildings of the Reposoir, determin- 
ed the height of this Chartreuse to be 3SS.3 toises above the lake. 
We arrived at mid-day at a hut called Le Selle. We found by the 
' barometer that we had climbed 113.3 toises from Reposoir; we 
had some difficulty in penetrating into the hut, besieged as it 
' was by the cows, who had come to be milked ; but having once 
I mode good our entrance, we met with a most hospitable recep- 
\ lion, and milk in every possible form was presented for our 
I chcice. We left our poney here, in a very numerous society of 
I quadrupeds. From hence it occupied us an hour and a quar. 
'ter to reach the hut of Montarkt, where the cows were to ar- 
ncsi day, to establish themselves for the rest of the season. 
From this hut we at last arrived at the Glacier, after a very 
steep climb for 40 nunutes. 

It is siti ■■' the southern face of the chain of the 

Vergy, but 'tern of the passes which separate the 

difiin^nt eu in, and at a short distance from the 
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culminating point uf the pass. In onk'f to reach the grolto, 
we ascended along the foot of the rocks, in a direction perpendi- 
cular to that of llie chain, and as if we proposed to cross it, by 
the pass up wliich we clambered, having on our right the rocks 
which form part of the central mass of the mountain. We 
found, in scrambling along the foot of the rock, a tolerably 
spacious cavern, in which tradition says, a band of coiners were 
fonneriy discovered. This grotto is cold, but without ice. A 
few loises higher we arrived at the ice-cave, situated in the same 
mass of rocks, but which is announced majesdcally by a low 
vault, 43 feet in width at tlie base. We were immediately sen- 
sible of an extreme degree of cold which issued from it, and 
agunst whidi it is the more necessary to take precautions, that 
it is almost impossible to reach it without being overheated. 

From l)ie entrance the cavity becomes much wider. We de- 
scended by a gently inclined plane, at tlie bottom of whicli is a 
horizontal piatforni of ice, of 60 feet in length, by 30 in width ; 
it is not thick where it commences, but becomes more so as it 
advances towards the extremity. The ice rises in a slope 
against die rock, which terminates the grutto. On the left ^de 
c^ the ice a stalagmite of the same material rises to about the 
height of two feet, formed by the water wliich drops from a cre- 
vice in tlie vault, which is not very high. 

If, after arriving at the extremity of this fine cavern, we turn 
round to look at tlie interior, it will present a coupd'osil which 
we recommend to draughtsmen as extremely picturesque. 

Tbe teoiperatiire at a foot above the ice was 34'|. In 
tbe open air, and beyond tlie refrigerating influence. It was 
5S°. The barometer, constructed in London, and intended 
for the English mountains, which are not so liigh as ours, was 
af no use in determining ttie height of the cavern above the 
lake; the mercury could not descend lower, the reservoir being 
full. 

Our guide infurmcd us, that when he visited the cavern in 
April last, he lound no ice, but a considerable depth of water 
towards its extremity. He praised its beauty at preEciit, which 
he declared to be greater than he had ever witnessed. It may 
be well to remark, that the jiresent year is very extraordinary. 
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, from the height of its mean lemperature, which accords with d 

optmoD oi' the inhabitants of the neigh Ixnirhood, that the hot 

• die season is, the gi-eater is the cold, and the quantity of ice tl 

s formed. However that may be, we had no reason lo rept 

the trouble we had taken in this last expedition, as the g 

I is in every respect much superior to the other two. We M 

I mained there tiU three o'clock in the aAemoon, and returned ^ 

b Geneva at eleven o'clock at night. 

AAer having stated the pnncipol phenomena, and the variin 
I' orcum stances which fell under our immediate ohservalioD, 
j three different ice-caves, we shall now proceed lo hazard ft 
I conjectures respecting their cause. 

We may remark, in lhe^r«( place, That in two of the three 
ix-cavcs we viated (indeed we may say of the four, including 
ttfaat of La Baume), we cannot con^der the winter's snow as a 
\ possible or probable cause, although it might be a concomitant 
I the ice-cave of Brezon. Neither can we admit that 
I the natural temperature of the earth favours these formatiiHiB, 
|fer, in our latitudes, the mean temperature is far above the 
I freezing point. Even our deepest springs indicate that it sd- 
I dom falls below eight degrees. Besides, if this effect was pro- 
(dnced by the temperature of the earth, there would be ice found 
wherever there were natural caverns ; whereas, on the oontr! 
e exists a vast cavern widiout any ice very near the last ii 
; which we v 

It must be acknowledged, tlien, that we ought to have r 
Ifioursc to some particular local cause, in order to account for L 
matioD of ice in some caverns and not in others. One of tbe?^ 
rvatioQS made at the ice-cave of Brezon, puts us in the way 
; able to solve this interesting problem ; I mean that k£ 
9ie current of cold air, which issued with force from several 
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n the rock near the c 



Let us connect this fact 



nth a class of phenomena, which have so much resemblance to 
nose which have just occupied us, that the con^deration of 



lem may throw ; 

ipport the natural ii 
vifies from wl 
colder than tl 
the soil in the 



light upon the causes which form atict 

;-caves. I mean those subterraneous cft- 

" in summer currents of air, not only 

but than the mean temperature of. 

lev arc observed. 
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Our celebrated counti'yman Saussure bestowed a great deal 
of attention ou this phenomenon. The observations and reflec- 
tions wbich lie made on the subject, are to be found in the 3d 
volume of his Travels among the Alps, (p. 1404—1415). I 
shall now proceed to give a short account of them. 

There is near Rome a litUe hill of 200 or 800 feet high, 
almost entirely composed of broken pieces of urns, and other 
vases of earthen ware, and for this reason called Monle Testa- 
eeo. Several caves have been dug round its base, in the back- 
walls of which chimneys have been openetl, and from whence 
there blows into the caves a cold wind which cools tiicm. On 
July 1. 1773, the external air being in the sliade at 78°.l Fah., 
the thermometer remaineil at 44"f in one of these caves, and at 
W in anotlier, according to the observations of Saussure. " It 
is certainly a very singular phenomenon {says he), that in the 
middle of the Campagna of Rome, where the air is always 
burning hot and suffocating, there should be found a little in- 
sulated hill, from the base of which should issue, on all aides, 
currents of air of an extreme coolness." 

It is not less singular, he adds, that in a cliiUatc still farther 
to tlie south, and in an island such as Iscbia, near Naples, 
which is entirely volcanic, and abounds in hot springs, a cold 
wind, such as we have just described, should occur. Sauasnrc 
found, by the observation he made March 9- 1773, that the 
thermometer was 63°| in the open air, and 45°J at the extremity 
of the grotto. He was told, at the same time, that in the great 
heats of summer he would have found it much lower. 

At the foot of the freestone hill, upon which is situated the 
town of St Matin, at the height of 325 toises above the sea, 
there are likewise cold caves, where, on the 9th of July 17TB, 
Saussure found the thermometer at 45"^ ; when in the open airit 
was at 61°^. 

In a private bouse, in the little town of Cosi near Temi, in 
the Papal States, there is a cellai', not very deep, in which a 
cold wind issues with cnnuderable impetuosity from the crevices 
of the rocks, against which it is placed. In July 4. 1773, 
Saussure found that thg temperature of this current was iS', 
while the outward air was 64*6. 
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The cold caves called Cant'inet, at Chiavenna, in Italian 
Switzerland, rest agdnst a rock from whence issues a cold wind, 
i which SausBure ascertained, August 5. 1777, at nowi, to be 
45° Fahr., while the externa! ^r was at 70°. 

Those which he had observed with the greatest attenl 
Bays he, and where he found the air the coldest, were those of 
Caprino on the edge of the lake of Lugano, at the foot of a 
calcareous mountain, the very rapid declivity of which termi- 
nated close to the foot of the lake. 

In (lie first visit which Saussure made to these caves, in S\ 
' S9. 1775, the external six was at 79° in tiie shade, and 
thermometer suspended at the extremity of the caves fdl to 

In the second visit (August 1. 1777), the air without being 
at 72°j, the thermometer fell only to 42° in the cave. These 
caves are not deep, thdr bottom is level with the ground, and 
the cold air comes out from between the pieces of rock against 

I which they are placed, and only at certain pgints opporate to 
which they have made holes in the wall of the inner end. 

The last caves of this sort, which our learned and indefati- 

I gable philosopher ha« visited, are those of Hergisw^I, on the 
banks of the Lake of Lucerne, in the territory of Undcrwald, 

I and at the foot of the mountain called Reny, which forms (Hie 

I of the bases of Mount Pilatus. The cold caves are amply 
Kttle wooden huts, except the back wall, which is built of diy 

' Btones, against the accumulation of rubbish at tfae foot of 
rock. 

On the 31st July 178S, the thermometer was at 73°.2 m 

' shade, and at 39°^ ^ ^^ interior of the hut. The proprietor 
affirmed to Saussure, that milk could be preserved in it for 
three weeks, meat for a month, and cherries from one season to 
another. Near this hut, there was another similar, where they 
preserved snow, which was sold in summer at Lucerne. This 
last fact connects very closely the series of phenomena, of whidi 

I I have just ^ven an account, with those which the natund ice- 

I caves have presented to us. 

There is a' ' nrcumstance whiCh must not be omitted^ 






P'.„ _ , ..^_, 

that in wint takes place a little later in these huti(iH 

than in the 'flerwards freezes harder in the hutsj^l 

ft J 
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■ iritbout duubt, (says Saussure,) this is produced by the cur. 
reat which enters inlo these subterranean tavities." 

Further on lie adds, " The proprietors of tliese cold caves 
unanimously affirmeil, that the hotter the summer was, the 
greater was the strength of the current of air which issued 
from them, and which re-entera in winter from Uie intensity of 
the cold." 

We shall also add to this phenomenon another fact equally 
authenticated, and which points out the cause of the first very 
distinctly. We know, that in working mines, situated on the 
declivity of a mountain, atlcr having dug a vertical pit, they 
join it at the bottom to a horizontal gallery, which opens out to 
the MT. These two cavities, which form a right angle, one 
branch of which is vertical and the other horizontal, act as a 
■yphcxi, from which the mr issues in summer, from the lower 
orifice, and rushes in from tlie top to the bottom of the pit; 
whilst ID winter, it enters, on tlie contrary, by the gallery, and 
fiinns in the pit an ascending current. These two currents, 
whose direction is inverse, arc produced by tlic different rela- 
tive weight of two currents of air, which balance reciprocally the 
one in the pit, the other in tlie open air, and which have for thdr 
base the door of the gallery, and for their common height the 
depth of the pit. 

In summer, the exterior column yields, because being hotter, 
H is higher than the interior one ; and the greater the rupture 
of the equilibrium of temperature between the two columns, 
with so much the greater force does the interior column descend 
•nd bsue from the gallery. In winter, the rupture takes place 
in the opposite manner. The column in the pit is warmer than 
the external one, and is pushed up to the top, from below, by 
the latter, which rushes into the gallery. And, in the inter, 
mediate seasons, when the temperature without and within is 
equal, then there is no movement in the air ^ther way. 

There is little reason to doubt, that the same alternations taJie 
place, wherever there exist natural cavities, nearly in a vertical 
direction, terminated below by lateral openings in the fonn of 
grottoes. A current of air must he estabhshed, which, in som. 
tner, will be from above to below. This current brings into the 
grotto not only the temperature of the vertical portion of the 
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aviij lliruugh wliicli it has pRssed, but oJl the refrigersti 
•ffect of evaporatioo, whic^ must be very cuiinderable, if 
e traversed is fitted with frsgmcntfi of sIode, cotistantly 
rjercd by some little stream. 

Such is the most plausible explanation of the cold 

■jvhich issue from the grottoes at the foot of Monte TesI 

ind of all the cold caves we have mentioned, and whit 

L must be k^collected) are always placed against some mou 

rhUL 

SausBure, who suggested this ingenious explanaticHi, vni 
ascertain the refrigerating effect whidi it supposes, by 
Ktimcnt, which, if it did not shew the highest possible 
;H least proved the reality of it. He filled a glass tube 
Lpich diameter witli fragments of wet stones, and made t! 
tfufih through by means of t>ellowa ; the air, which was i 
It its entrance, was at 65°' when it came out of the tube. 
I afterwanU obtained an additional d^ec of cold, by 
ktfbe bellows against the ball of a thermometer wrapped up ■ 
I 0Kt linen. 

If we suppose the mean temperature of the cavity in which 
ir thus circulates, to be at 48° or 50°, it mil not appear very e 
I *raordinary that the refrigerating process of evaporation, 
1 cd by a great mukiplication in the surfaces, and by a ten]| 
[ ^re already cooled by the evaporating water, should attaii 
I freezing p(»nt, and in this case the natural ice-caves are 
I ^^ttoes, with cold currents of air, which are a little colder 
] others, because the refrigerating effect of evaporation is I 
i lavoured by circumstances. " This explanation of 
■currents," says Saussure, " has nothing forced in it, at least i 
Countries near our Alps, which are those where the coldest 
have been observed." We saw the thermometer at 3TI ': 
. oaves of Caprino, and at 38°f in those of Hergisweil, in the 
die of summer. There is not a very great difference betwi 
«nd the temperature of 418°, which we observed in the icc- 
. 8t Georges, or of 33° in that of Mont Vergy, It must be 
Served, that ttiis theory explains very naturally the extraoi 
nary fact, attested hv all the inhabitants near the ice-caves, tl 
there is raor "^ in summer than in winter. The 

ton is 8 sin)] ' summer, and in the hottest part t 
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r k, that the destruction of equilibrium is the greatest, between 
tfie interior and exterior culunui of tur, which cominunicate by 
tbdr base : it is then of course that the current of air, descend- 
ing and evaporating in the interior, is the most rapid and active, 
and produces the m<rat powerful effects. 

If we admit this explanation as satisfactory) ve shall find 
that Saussure, in endeavouring only to explain the phenomenon 
of eold winds, has expluned likewise, without intending it, 
that of the natural ice-caves, about which he was not particu- 
larly occupied. 

By whatever other hypothecs we may attempt to explain 
the ice-caves and cold winds, that which attributes them to 
the mass of snow accumulated in the winter, must be exclu- 
ded. The ice-cave of Brezon is the only one which could be 
influenced by this cause, but it could have no effect whatever 
u produ<nng that enormous mass of ice which is worked in the 
intericff of the cavern of St George's, in that of La Baume, oc 
in that of Mount Vergy, which might be worked, if it were 
ntnated lower down, and nearer to some city where it would be 
coasumed *. 



Aet. II. — Memmr of the Life and Writ'tTigs <^0lav3 Swastz, 
Si. D., ProfesaoT of Botany at Upsal, Knight of the Orders 
^Vasa, and of the Polar Star, Member of the Acad. Caaar. 
Nat. Cur., S^c. By Kdbt Spbesgel, M. Df, 

VJi-APS SwABTz had the advantage of being born of respectable 
parents, occupying a middle station in society, and received an ex> 
c^ent education. He enjoyed perfect and uninterrupted good 
health, even to the last years of his life. His sweetness of dis- 
poation and inoffensive manners were such, that he felt a glow- 
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* See thii JounuZ, ml. a. p. 80.. for an account of llie natural ice-cave of Pon- 
devle, and alao vol. vi. p. 353. We have no doubt thut regular cryxuts of /ce will 
be fiitind in tbe ice-cavei of the Juta and the Alps; and we hope tbat the exa- 
I of these, If they do eijat, will be an object of InlereBl to future vl- 
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fhig bcitevoleDcc towards bIiiiiisI aJl liis fellow meu, ciicrkhed 
'"Ho hatred towai-ds aiiv, was never iiijure<i by aiiy, and never gave 
^- offence to any. 

His attachment to Wis native country was ao great, t|iat he 
' refused the most honourable preferments offered him by foreign- 
M^ although he had less reason to Ite pleased with bis aalarVt 
tJian with the honours and estimation conferred on him by all 
\m fellow citizens. His knowledge and at^quiremenla were such, 
' that with T/mnberg he may be considered as nearly the most 
I'eminenl botanist of his time. His domestic life wa^, in as far 
66 we know, tranquil and prosperous, although he had the misfor- 
tune to lose his beloved wife eighteen years before his own death. 
This'course of pure and perfect happiness was crowned by a 
mature age, no that his death will be considered timely, if 
Vc look to the completion of honour, and the misery of senile 
■ decrepitude ; although premature, if we turn our attention to 
I'lbe affection of his friends and the love o( liis countrymen. 
f ffcuce, while we have reason to lament his loss, we have also 
^"KBEun to rej(Hce that hi b life was useful and happy. But we 
"now proceed, first, to give an account of his life, and tliea to 
enumerate the writings which he has left, and which will rem^n 
to future times monuments of his knowledge and genius. 

*' Olaus Swaetz was born at Norkoping, a flourisliing manu- 
" &ctu[ing town of the Province of East Gothland, on the Slst 
September 1760. His father, with the intention of completing 
his e<Uication, sent him, in 1778, the year in which Limueus 
died, to Upsal, the cliief seat of learning in Sweden, tliat he 
might be more fully instructed in the principles of Natural 
History. The Younger Linnseus was chosen to supply the 
place of his father m teaching this science. While attending the 
prelections of this master, who was constantly afflicted with bad 
health, Swarlz immediately felt that the little knowledge which 
he gained would soon be loat, did he not turn the vacations, 

K 'which here occupy nearly the whole summer, to the use of his 
Javo.urite adence. From 1779 therefore to 1782, he travelled 
at this season thronjh the different provinces, for the purpose 
^pf becomin( ' ith their natural productions, exploring 

those whic lulph of Bothnia to the west. Lap. 
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and WrUiiiffs of'Dr Oluus SkuH:^. 
land itself as far as Lulea, Finknil, and, lastly, tii$ Isluids of 
Aland and Gothland. When he had acquired, in these joijr- 

ty%, a verji comjirehensive knowledge of the hidigenuiis pwits 
bis native countiy, which he increased and perfected by 
winter studies, and had remained at the University for five 
years, beijig now in his twenty-third year, he purpntied to visit 
foreign countries, in order to augment his store of botanical 
knowledge. Anxious to investigate the profuse vegetation of - 
tile tropics, after he had defended his disserlatioo De Methodo 
Museomvi (Lin. Amosn. Acad., voL x., App. p. 69.), illustrat- 
ed the hiatoiy of Gentiana pulchella (Vetensk. Acad. Hundl. 
1783, p. S6.), and communicated his inaugural essay to the 
Medical Faculty, he left his native country in tl>e summer of 
1783, with the intentjou of visiting North America, in the first 
place, and in the following year, Jamaica. While iu tliis 
island, where he remained for upwards of a year, he obtained 
froD) the University the degree of Doctor of Mediaue*. He 
continued his journey, which he had undertaken at his own ex- 
pence, through* Hispaniola, and others of the West India 
Islands, as far as the shores of South America, and every where 
collected, be^des phiGUogatnouB plants, ferns, mosses, and 
lichens, in such abundance, and with so much diligence and 
sagacity, that his labours iu this respect may be compared with 
those of Sloane, Plumier, and Aublel. At length, in the year 
1786, having returned to Kingston, the capital of Jamaica, and 
after refuang, on account of his attachment to his native coun- 
try, the Royal Botanical Chair which had been offered hiui, he 
embaiked in a ship bound for England. 

Having finished his voyage in safety, he remained upwards 
of a year in London, occupying his time in a manner hcconiing 
a naturalist, among the natural treasures amassed in that opulent 
rity. Here he received the utmost benefit from the friendship and 
knowledge of the venerable Sir Joseph Banks, wlio procured for 
ample means of seeing and examining the most extensive 

i At llii> lime, Ihe lite excellent Or Wright, P. B. S., &c. waa ■ pnultking 
1 !n JomaJcB, and aelite in ItHf investigntlmi of its plants. He Cam- 
i many plants to Svi-Hrti, and olheniiic vins uf great strvSee to that 
distinguii^h^ botHoist, 
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collections of natural objccls. After amassing all ihe knovledge 
which hU excellent opportunities and indefatig^le industry 
a\A procure for him, he returned home in 17S9 ; and, being 
mediately honoured with a fellowship in tlie University of 
m, he renewed his former journeys, and explored, in that and 
B following year, the northern provinces, the Norw^an Alps, 
] even part of Lapland, In 1790 he obtained the Presden- 
r.of the Academy ; and jn 1 791 the office of Professor in the 
gian Institution. Nearly at the same time he married the 
Uighter of Dr Bergh of Upsa], an amiable and accomplished 

■, who died in 1800, lea\'ing him a son and a daughter. 
Our author, in the mean time, found consolation in the study 
This beloved plants. Me refused the honourable atuation in the 
tdemy of Pelersburg which had become vacant by the death 
Kl,epichiniu8, being determined to devote his life to the glory 
3 benefit of his own country. Nor was his country ungntte- 
; for he was advanced to the orders of Vasa and of the Polar 
; and in 1 813 was nominated to a Professorship in the Ca- 
Eiinian Institute. From 1811 he also acted as Secretary to the 
idemy. Decorated with these honours, and occupied with 
e labours, he was, in the month of September 1817, seized 
Bth a nervous fever, of which he died. 

He departed from life, esteemed by all wfio are devoted td 
science, loved by every one who loves virtue, courted by the 
most honoiu-able, whether native or foreigner. " Whatever of 
Swart? we have loved, whatever we have admired, remains, and 
will remain in the minds of men for ages to come, recorded in ' 
the annals of science and virtue.'" 

His merits are so numerous and so great, espeaally in Botany, 
that it would be impossible to enumerate them in a few words, 
BO as to do justice to his memory : For the first and chief ac- 
complishment of a botanist, a very extensive knowledge of the 
various forms in the vegetable kingdom, was so eminently pos- 
sessed by him, that we know of none who was his superior la 
this respect. 

He adoiirably illustrated the family of Orchidese, which hat) 
been left almo,»' •—' ched to his time, founded new genera," 
rused upon a i basis, and added many new spedea. 

(On the genus '^chrad. Joiim. 1799, ii. p. 202. ; ' 
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n ifae other genera, Trans, ^the Soc. ^Upsal, vi. 59, ; Vetenak. 
. 1800, ii. p. 202. ; Schrad. neues Joum. i. i). 
d by bis efforts and illustrations, R. Brown, and the cele- 
I; famed Richard, afterwards threw new light upon this family. 
No one could have better defined and illustrated the characters 
kdA spedes of the genera PkyUachnes, (Schrad. Joum. 1799, i. 
273. ; Annals of Botany, i. 286.) : Fmstera, (ibid. 291), Ehr- 
Aorte, (Trans, of Lin. Soc., vi. 40.) : Stylldium, (Berl. Magaz, i. 
♦7.,v.89.): iinconiffl, (ibid. iv. 85., V. 283.): OcA/wio, (Vetensk. 
Acad. Handl. 1792, 144.) : Shjloaanthis, Obid. 1789, 295,) ; ^o- 
iandru, C*. l'J'87, 300.): Chltrrantlms, (Philos. Trans., IxxvU. 
359.) ; as well as of many others. In constructing new genera, 
he was cautious and circumspect, having none of the spirit of 
innovation which prompts us to elevate every little point of diffe- 
rence to the dignity of a generic character. Acting upon firm 
prindples, he considered those characters only as stable, in which 
he saw true and essential iliFcrences ; so that the genera which 
he established, were never afterwards reduced. 
^^^^Tbe genera of Phaenogamous plants, formed by Swartz, are 
^^^HfcUowing : Acidoton, Ardisia, Poroatmum, Btimelia, Ccdyp- 
^^^^fSuty Cephaelis, Chhranthut, ChhrU, Coccoa/pselum, Cory- 
^^^tm, Crankhig, Cifi/ibidiumf Dendrobium, Diplodium, Dispe- 
m, Emodea, EpUtylium, HedyosTium, Hedwigia, Hqffmavnia, 
H^pelate, Labatia, LacUtema, Legnolis, Leptanfltes, Lirwciera, 
LUhophUa, Meriana, Meyera, Microtea, Myrodia, Ockroma, 
Oncidium, Pelalama, Picramnia, Pterygodium, Sochefbrtia, So- 
landra, Stelis, Stylidium, Stylosanthes, Tenaeciumf Thi-max, 
Tetranihus, Tricera, Triris, Valentinia, Vanilla, WaSenia. 
The vast treasures which he had collected in the West Indies, 
he first described in his Nova Genera et Species Plaatarum, 
Holm. 1 788 ; afterwards in the Observationes Botanica, Er- 
lang. 1791 ; and lastly, in the admirable work, Flora India 
Ocddentalis, vol. i.-v., Erl. 1797,-1806. 

In extricating innumerable new genera and species, elaborat- 
ing genuine characters, improving them, detecting synonymes, 
and adding the most beautiful descriptions, belaboured with such 
indefatigable industry, that he often added figures, tlelineated 
hy himself, with great skill, as he was sufficiently expert in the 
^jM^f drawing. 
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I ' He also iadded cscellent deacriptioiis and illustrations, writtea 
1^ the Swedish language, to the figures published hf Pahiu 
ffoA BiBberg, in the S«emk Botanik, or Swedish Botanist 
ntest in the Hflh, sixth, seventh, nnd eighth volumes. In the 
P^Briptiong of rare plants, be exhibited n specimen of the 
I facute examination, without prolixity, and williout exciting fa 
t'diousness, uintining himself to the purest liuiguage, and the 
l*^ the usual technical terms. 
I Nor was the application of Swartz limited to phtenogtmii 
nilants, but, applying himself with zeal to the study of 
^tegamic vegetation, hu was almost the first of his count 
hhen who subjected this department of botany to minute invi 
Bistioa. For when he yet attended the demonstrations of 
K^ounger Linnseus, ha occupied himself in arranging the Moiaei^ 
Kvhich hat! been neglected and ill defined by Linnaeus h'unself, 
raiuid in evolving new cliaracters for them. In which attempt, lA- 
FHhougb, in consequence of following the observations of Heilwig, 
Lhc was entirely deficient in the true and systematic knowledge 
Firhich he afterwards acquired, he added, however, those imports 
^^t and beautifiil Novitia: cryptogamiae, in which Splachman 
K^Iiaricum, gathered by himself in Liilean Lapland ; Splacfmum 
m/K^uslatum, Poli/trichum convolutum, and many other mosees, 
BBad even tropical lichens, appeared for the first time. Those 
vtnosscs which he discovered in his native ct>unlry, he again de- 
Mcribed. when residing in the Weat Indies, in the Nova Acta 
HJpa. vol. iv. p. 239. After this he inserted a Syntematic Ar- 
mrangement <if the Swedish Mosses, in the Transactions of the 
EA-cademy {Vetens](. Jcad. Handl. 1795, p. 923.), which .he 
ftpgain published more at largo, with beautiful figures of new 
K^>ecies, Eriang, 1799, 8^o. In this arrangement, and in his 
Eenuineralion of West Indian Mosses, he evinced that sagacity 
RlRid moderation, which e\ery botanist ought to possess. 
L Although he highly valued the discoveries of IIedwig,*he by 
r^o means, however, admitted the whole of the genera, which he 
Hhad separated too artificially, but conjoined, for example, Di- 
peranum and Fissirl ->=, Swai'tzia and Didyrajodi 
Barbula, B: ""pbera. 
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i. 2. «+.). Cmclidhm {Schrad. Journ, 1801, i. 25.). Cal^/m- 
/xreSf lastly, which JVeber pub^shed in bis Tatiula Muscorunij 
Kiloo, 181S. 

It is to SwBTtz, especially, that we owe a more intimate and 
soUd knowledge of ihL' Ferns. When he returned fraiii his 
great journey, he ilUistrattKl the genus Vittaria, confiding in the 
obaervatiooB of Smith (Neue Schriften der £erl. Gesellsch. Na- 
tiuf. Freuade, u. 129.) He elaborated a new ^atemailc ar- 
rangement a/i this family :(Schrad. Jotim. 1800 li^ 1801 ii- 
273.), in which, besides innumerable new species, he first pub- 
lished tlie genera Lygodium, Psilottim, Botrycluum, and Gravt- 
mitU. His Syiiupsix Filicum, published at Kilon, "m 180G, is 
deservedly admired, on account of its very accurate characters 
of nearly dght hundred spei^ies, itii beatiUful descriptions and 
excellent figures. In lliis work he gave to the world the new 
genera Jju-mia, Mohria, and CJieilantlies. Lastly, he increased 
his reputation by the Brazilian Ferns, collected by Freigreisiif 
(Vetcnsk. Acad. Handl. 1817, p. 53.) 

Nor was he deficient in the knowledge of LicJtcrts, or even 
Fungi. Of the former, he described many in the Flora htdlx 
Occidmlalis, and Faacitulus Lkheniim Ainericanorwin, Erlang, 
1811 ; and, of the latter, chiefly the indigenous species, in the 
Transactions of the Stockholm Academy (Vetehsk. Acad. 
HantU. 1808, 1809, 1810, 1811, 1813, 1815); and added also 
the Dcw genus Yerpa (ib. 1815, 129.) 

Although less partial to Zoology than botany, he did not, how- 
ever, entirely neglect this study. He illustrated the History of 
Mywtne (Vetensk. Acad. Hand!. 1790, p. 114.), of the Wliite 
Termite (ib. 1792, p- 228.), of the Medusa (ib. 1788, p. 198., 
1791, p. 188.), of the Pulex penetrans {ih. 1788, p. 40.), and 
of Coptf(T»*s, a new genus of insects (ib. 1802, p. 270.), and 
inserted several new species of insects in the Synoriymia rnsec- 
torum of Schonher, p. 2. and 3. Besides, he added descriptions 
of auimal»< to the figures published by Palmsbruch and DiUlierg 
(Svensk Zoologi.) 

Altliough, by these works, Swartz has evinced himself a dili- 
gent observer of nature, and especially a most learned' and most 
sagacious botanist ; yet he was very fond of those arts wliich re- 
4uted science to practice, and arc conducive to public and domes- 
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tic prosperity. Being parti<-ulariy adiiicted to Horticulture, 
left a set of manuscript preleclioDS on this art ; and also « 
the text of a Swedisli periodical work, intended to promote i 
practice {Magtmn /or lilcmHtr-Hikart och Jakare af T 
-guards akoUelm, ulffi/vet af Pfeifftr^ Vmua och Suckmamtf I 
^, 12 Hiifien.) Lastly, he inserted variouB remarks on the 
s of plants, and others on useful culinary v^ctdbles, in 
tother periodical work, some of vhich were trauBlated from the 

1 and French languages, (Landtbruks Acad. Annaler, 1 
»14, 1815, 1816".) 

• The hberality of this cxcellenl man, free from all jealousy or 
s celebrated by every one who had any dealings with him 
% a literary way : with the same benevolence, he transmitted to 
8 friends the rarest plants, as well as the most excellent tv- < 
irks written hy himself. 
; Some of these, contmntng species of mo^es, lie with Weber 1 
f Kiel, others, on new mosses, in the cabinet of Schroder, at 
I3ttingen, and others, illustrative of American lichens, in that 
S Sturm, at Nuremberg. 

f To this illustrious botanist, Schreber first dedicated the Tou- 
of Auhlet, which he considered as generically different 
pom the Possira of the same author, giving to this latter the 
name of Rittera. But, it being shewn by Vafd, that they in 
reohty form only one genus, WiUdenow retained the name of 
SwAUTziA. It is a genus of South American trees, belon^g 
to Polyandria ; but whose natural affinities are not yet well un-^ 
derstood, unless, perhaps, it be related to Schreber's Difi 
and to Cyclas, and be thus referable to the Leguminosic 
genus of mosses to which Hedwig gave the name of Smart 
was afterwards named by him Cynontoilium. 
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IST. III. — Account of a New Percutsion Lock, by Mr Geobqi 
FoEBEsT, Gunsmith, Jedburgh. In a Letter from ' 
LizABs to Dr I 
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a sketch and description of an im-l 
r George Forrest, gunniakcr, Jed* I 



Ivew "Pereuisiim Loch 
burgh, which, I have been infurmed, is fsleenied by sporUineni 
to be a very iogenious contrivnnce, and considerably different 
from others which have been made upon the same principle. I 
am entirely ignorant of the properties of these irapiements, BUd 
would not have troubled you with any account of Mr I'orresl's 
improvement, had it not been mentioned to me at the time I 
saw the fowlmg-jnece, that the celebrated Dr Wollafiton had 
examined it with some intere::<t, while lately on a visit to that 
place. I was also informed, tliat it hod Ixen tried by the Earl 
of Minto and his two brothers, whu expressed themselves very 
highly pleased with the ease and certainty of its operations, and 
the perfect safety with which it may be used. 

The chief advantages of this invention, are the great conve- 
mence of being enabled to supply as much priming powder be- 
fore setting out on a day's sporl, as (with a double-barrelled 
pece) will answer for eighty discharges, with scarcely any far- 
ther trouble than merely iiliing the magazine before Getting out, 
-^e perfect certainty of the exploMons, — the greatest ease 
in keeping the lock clean and unex]}osed to a damp atmosphere, 
— and, above all, the most complete security against every pos- 
sibility of accident by the explosion of the i»wder contained 
in the magazine. These properties I hope will be understood 
from the following description of the sketch, and, on the inven- 
tor's account, 1 shall l>e most happy if you shall think it worthy 
of your notice. 

Fig. 1- of Plate I. is a representation of the complete lock, 
as seen Bt half cock. A, a steel punch fixed into the point of 
the cock, which, when the trigger is pulled, descends into the 
pan B, in the direction of the dotted line, and, in its sudden 
descent, strikes upon the liamnier C, and removes the hammer 
(where also the magazine is contained) to the position shewn in 
rig. & D, a finger-screw, by turning which the proper quan- 
tity c^ priming powder is measured out for a single discharge, 
and ^ptted into the pan B. K is that part of the lock through 
wtuch there is a small perforation leading from the pan to the 
bairel. This part of the lock will be better understood by e 
aminiog Fig. 5. which is a lateral view, shewing (by the dotted 
Hnes) the canal through which the fire is conducted from the 

ft A to the barrel at B. 
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Fig. 2. is another reprcscntalion of the lock af\er beang fire 
This is given tor the purpose of shewing how the magaziiK 
die hollow of the hammer C is thrown back, out of the reach 
cxmtact with the flash from the esplo^on in the pan, and 
what manner the punch at the point of tlie cock desceods in 
the pan, wlien the trigger is pulled to set off the piece. 

Fig- 3i. is a lateral representation of the finger-screw seen 
D, Fig. 1. This view of the figure also shews a 8t«el cylindi 
which is interposed between the maganne and tbe pan, for t 
double piirpo§e of security against accident from the contact 
the one with the other, and for measuring o(f the proper qua 
tity of powder requisite for one discharge* The small holli 
in tlie cylinder where the priming lodges is seen at A. 

Fig. 4. is a section of the magazine, the cylinder, the pi 
dnd the funnel through which the fire is conveyed to the barrdi 
A is die magazine, B the cylinder, C the pan, D the funnel; 
£ is the small hollow in the cylinder in which the priming poi 
der lodges before the cylinder is turned round by the finga 
screw, and emptied into the pan. 

Fig. 6. is a repreeentatiou of the other side of the maf 

to the barrel, where there is placed a spring which calcbes 
ito a nick at the end of the cylinder, and indicates when the 
priming powder is emptied into the pan, aaid when the cy- 
linder is again turned round to its proper portion. A is ibe 
spring, B the nick, C is the spring, seen apart from the ade df 
the maga/lne. 

I hope it will now be understood, that the excellence of this 
invention con»sts chiefly in the well judged intervention sM 
position of the cylinder betwixt the pan and the magazine, 
which arrangement completely prevents all possibility of any 
.acddent ; for, by an examination of the diagram, or rather en- 

■ged section of this part of ihc apparatus, given at Fig. 7., it 

II be seen, that at no point whatever, during the process of 
"turning round the cylinder to fill the pan, is the powder in the 

magazine ever brought in contact with that point. Let it be 
eupposed that A represents the hollow of the cylinder wheriJ the 
'der is Ic ul in its present position letting the con- 

its fall inti obvious that no commimication with 
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the magazine B can take place in this position ; and if" we again 
suppose the hollow lunied round to (I, there ia still no commu* 
nication. In short, Mr Forrest's invention in this respect ia so 
excellent, that even with the greatest neglect and carelessness 
Aere b no danger. 

^e quality of the priming powder is the same as used for 
Mr Porsytli's patent, 3 parts of the osynuiriate of potash, 1 of 
sn1[^ur, and 1 of charcoal. I am, Thar Sir, yours most re- 
^•cctfuUy, 

Edinbuugh, 1 Will. H. Lizahs. 

^^st October 1822. j 



A«T. IV. — Account of a New Escapement By Mr Davib 
Whitklaw, Watchmaker, 16. Prince's Street, Edinburgh. 

J. HE rewards which have been offered by Government, and 
the eucouragement held out by the public, more particularly 
that part of it engaged in maiitime enterpnze, have caUed into 
action men of such talents within these last sixty years, thai 
chronometers have been brought to a very high degree of per- 
fection. This has rendered it difficult now to effect any very 
decided improvement in their constnietion, though particular 
parts of them may still be susceptible of simplification. 

The escapements of Arnold and Eamshaw have been very 
generally approved of, and much used in the construction of 
lioth box and pocket chronometers. From a consideration of 
the small imperfections still belonging to these, which occurred 
to the inventor of this, in the course of his employment in the 
construction of chronometers, he found, that, by taking advan- 
tage of some well-known mechanical principles, improvements 
might still be ellected in easing the lialance, and diminishing the 
effects of friction in the escapement, by means of the following 
construction, in the description and investigation of the principles 
of which, its advantages over that of Eamsliaw will be pointed 
-out. 

In this escapement, the teeth of the scape wheel may be 
4boac of tiie common detached ratchet kind, since a small part 






m the point of the tooth only is employed, and that ilide« a 
■■arc of s drde. 
I Let CL6 be this wheel, in whkh AGHB, Plue 1. Fig. 8^ 
pthe new DKthod of eacapement, aad IMLK, that of Bank 
Btftw, each being in a state ol' repose. Also EF, the dlAjL 
■Her of the impulEe-poIlet, is about |tbs of OC, tbe radius ol 
Be scape-wheel, or nearly a mean between those of Arnold ai>|l. 
fevubaw. AB is a str^ght cyhndrical Ie\'er, turning about a^ 
■le pasnng through H, whose ends work in jewelled holes in 
Be frame of the watch as usual, to give a steady motion, and a 
pitle fHction as possible. GH, whose shape may be varied, a 
■ detent fixed to Ati, on which the wheel rests, in such a man 
Br that the angle OGH is a right angle, and GH is conse 
niently a tangent to the wheel at the tooth G. The part o^m^ 
^CG cd is jewelled, and formed into an arc of a circle, of vhiti 
l^e radius is GH ; and therefore, when it slides along the tootl 
^, it c;in give no niotiun to ihe escape-wheel ; also ab is tha. 
pBght spring 6xed at a as usual. 

r ■ Now, BGH may be conadered as a bent lever, or as a wheeL 
Ibd pinion fixed on the same axis as H. Hence, any pova 
ll^lied at B is to the resistance at G as GH is to BH, 
*6 X GH = B X BH by mechanics *. Hence, if we supptm 
SBH to be J of BH, the power will be to the resistance as 1 Ir 
51} or J of power applied at B, mil equal the resistance fro 
fiiction, and the force of the slender spring employed for brin{^ 
Vtg the detent into its proper position upon the tooth of th| 
HCapc-wbeel at G. 

'" Now, in the case of Eamshaw's, if we conceive the bar IK ti 
lie a le%'er fixed at I, and turning or bending round M, (hi 
middle of the spring em, as a centre, which is nearly true, 1 
tbe stud, or detent, in which the tooth of the scape-wheel act 
before, ik the slight spring fixed at i, then this will become m 

'erof the second kind, and we have by mechanics -f, the power 

ilied at K, is to the resistance at L, as LM is to KM, 0^ 

K X KM ^ L X LM. Hence, if KL is \ of LM, as formerly 

:pposed, then the power applied by the balance at K will be 
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fiUf iriudi are daily iormed br cbemicil precipitation froni mau 
leta v^ncfa tbe wrataa dissolve, wbile traversiag the mineral ma&s- 
; aod, OD the other, the heapj of difiereDl mstters, continually 
'.detached from the mountains, which the waters of rains, torrents 
■ •vnd mere, daily extract frum all parts, and carry to the txittom 
|-«r the n^ghbouring valleys, or tran^x>rt, in their course, to the 
I^nidst of distant plains. It is these latter depoats, whoie 
• is bIk-bjs increaang, whtch, after b^g once Ibrmed, are 
Lagain themsdves affected hy the waters, transported from one 
V.|riare to another, undergoing various changes, that I would more 
f , {nrticiikrly deagnate by the name of Alluvion. They form, io 
e measure, the continuation of the areuaceous deposits which 
lave been already described, and which may be regarded aa co- 
il alluvia of an old world. It is eren sometimes difficult to 
t'distinguish tliem, because they are the same materials, which, 
Rllfter having been worn off in one point, have been transported 
vithout any change to another. But the difference which exists 
■fliere is more easily perceived than expressed ; and besides, in 
fliese deposits, there occur enveloped together, debris of all aorts, 
krived from various kind^ of rocks over which the waters have 
rolled, plants which grow at the surface of the sdl, terrestrial tx 
kaquatic sliells of all kinds ; debris, in short, of all that exists at 
L|pre5ent upon the earth, whether natural productions, or even 
the products of human ingenuity. There result, in consequence, 
deposits which are distingui:«hed from all others by a multitude 
f peculiar circumstances. 
Among the calcareous tufas which occur in Hungary, two 
t^es should, perhaps, be distinguished ; one which proceeds 
a old deposits, of the formation of which no remembrance is 
rved, and which, having long since ceased to increase, _ap- 
ppear to have belonged to an ancient order of things ; another, 
again, which comprehends deposits evidently originating from 
sources which are still to be discovered in the same places, and 
which do not cease to acquire daily augmentations in the same 
manner as they have commenced. To the first type must be 
referred the calcareous tufas which occur above the last houses 
of the suburb of T^nda, and which extend from thence to the 
gravelly hills ' Ir^. It is a pretty considerable m: 

which tcrmin -cii platform, the sides of which 
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a pic to a moderate height, at the edge of the little 
plain of Old Buda. The lower part is a coarse tufa, of a yel- 
lowiah-white colour, full of iofiltretjous of calcareous spar 
wbich here and there forms brilliant veins in \\\e midst of 
the rock, or even stalactites in the cavities whicli abound in 
its substance. In proportion as we proceed upwards, the tu- 
fa becomes more compact; and in the upper parts, it pre- 
veats an extremely solid, and very hard ruck, with a splin- 
tery fracture, perforated with irregularly tubular holes, some- 
tboes empty, somctime» crusted, or even filled with white trans- 
parent calcareous spar. I have distinguished, in some pavts, 
vegetable impre3»ons, helices, and other shells wliich appear to 
belong to the genus paludina, and to the species designated by 
tlm juune of paludina impura. These deposits of calcareous tu> 
fihbjKve been wrought in many points as a building stone, espe- 
ody in the more solid parts. The works have been carried 
IMtMB it would seem, for many ages; fur diese stones have been 
flted in some parts of the fortress of Vissegrod, which shows, 
Am, at the period when that fortress was built, Uie tufas in ques- 
llDB were nearly such as we sec them at die present day. I have 
dlKOwered no trace uf the springs from which they have derived 
djeir origin; and nowhere have I observed modem augmenta- 
tions made to the mass. 

It vraa without doubt, also, at a very remote epoch, that die 
calcareous tufas were ftumed, which we see on the western ^de 
of Bloksberg, and which are particularly remarkable on account 
of the planorbes which they contain in certain points. These 
tufas are very solid, of a whitish or yellowish colour, and have, 
in some parts, a great analogy with the Travertino of the ndgh- 
bourbood of Uonie, which is also an ancient tufa. No traces of 
the waters finm which these masses have been depo^iLed, ore to 
be seen now at Bloksberg : it is probable tliat they were formed 
at a time when that mountain was altogether different from 
what it is at the present day. The presence of planorbes indi- 
cates, that there were other waters than those of an incrusting 
spring, which might be imagined upon the sides nf the moun- 
tain : there must have been a stream or body of fresh water (rf 
iome kind, where the planorbes could have hved i and at the 
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8. BmAaat on the Catcareou* Tufiu ofUt 
prewnt day, >t would be impotable for the one or 
on aooount of the form of the mountsm. 
With regard to the deposits of tufas, formed by 
till exiiit at the present day, in the same places, and which con- 
tinuiJly augment the mass in a greater or less d^ee, thetcjoc- 
Cur a very gr<?at number in Hungary. All the calcareous moun- 
tain)! of (he counties of Trectsen, Tbiirotz, Arva, Lipto, Zoiyom, 
Stc. abound in acidulous springs, which dqtost a great {[uontity 
of carbonate of hm?, and of which some hare formed, in various 
ints, masses so considerable, as in many cases to induce the4i»- 
ifief that their waters were Infinitely more abundant tlisn thej^jsre 
the present day. In fact, the present increase of these depo- 
ifl extremely slow ; and were we to calculate, on the saawfaa- 
the period of time necessary to form such a mass, we shotiM, 
vithout doubt, find it by much too considerable. It appears 
that there has been a certain period of rapid increase, after which 
(he tbrmutiun has abated to the point at which we see U atlbe 
day. It is even to be presumed, that this period ia ci- 
ty very remote ; for the large hills of tufa have, in the deta- 
of their surface, and in the manner in which they are covcf- 
eithor with gravel, or with vegetable soil, Sic. a certain air of 
itiqiiity, something which seems to say that their origin must 
extend to many ages hack. It is besides to be remarked, thct 
there exist, on many of these hills, churches which appear »ery 
old, ruined castles, Stc. ; and, as I have been assured, theredre 
^tomo which are mentioned in extremely old acts and recor* 
,n inquiry mto these details, not only in Hungary, but in 
ir countries of Eun>pe, might be the object of aa investi 
very interesting for the geology of later ^es. 
The fleposits which are daily forming in the marshes of 
•at plain, and which we have already described, should be (I 

.rdi-d as true tufa ; for, although some parts of these depo- 

Is may W owing to a mei:hanical precipitation of earthy pard- 

there certainly exists also a crystalline sediment for produ- 

ing the solid and compact parts which are used in the plain' for 

Iding. But there is here this difference, that the cr^stalliza- 

takcs plBf" "" illy under the water, while, in the former 

|Nv<itt< of t\ <sult of a continual evaporatii 

•n air, one Toment of carbonic acid, by mi 
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MacCuUodi on. J'£rf'iimLsJbr prcvtHliitg Mauldinesg-. 
of -which Lhcae waters held the greater part oi' tiubonate of lime 
in solution. It results from this, that the deposits of tfic 
manhes are rather ^ological fortnationg than the others ; and, 
fact, llie mineraltigical characters wliich they present, hriog 
much nearer in nature to various mineml beds of the ter- 
than any of the former tufas, even of those 
the most solid and most ancieni. 
JB these waters, charged with calcareous particles in solution, 
and Bt the same time with mud simply suspended, wliidi oftai 
agglutimue on the declivity of mountiuns the small fragments of 
all lunds detached from the neighbouring rocks. There result 
kinds of breccia or puddingstone, having very little solidity, 
wliidi are pretty commonly found in the high mounl^ns, and of 
whicli Hungary also presents many examples, especially in the 
counties of j^olyom and Liimor. But no where do these mo- 
dem deposits form in considerable masses, which may perhaps 
be owing to this, that, being always rather soft, they crumble 
down after they hare arrived at a certain height. We are bo 
much the moVQ induced to form this idea, tliat wc oftea find 
pRtty large detached blocks, more m less broken, on tlie decli- 
nty of the mountains, or in the bottom of valleys, and that it is 
to find, in situ, masses of greater sijie. One of the best 
itB which I know in Hungary for verifying these obaerva- 
is the roule from Neusohe to Henengrund, keeping along 
liviiy of the mountain. 

:. VI: — On the Use nf Perfumes in prerenthg Ike Forma- 
of Mouldiness. By John MacCitlloch, M. D, and 
F- R, S. &c. Communicated by the Author. 

X HERE are many cases «f daily occurrence, in which the 
growth of those minute vegetables that constitute mouUliness, is 
a very troublesome inconvenience. As your Jouiiial does not 
despise the useful, I need make no apology for a commtmication 
dial has no other qunliiy to recommend it. 

I do not pretraid lo account for the mode in which perfumes 
act in produdng this effect ; nor do I know the limitations witit 
nsped to these : but I have found it hold gmxV with all the os. 
viir. so. 15. JAN. 18S31 ' 
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mlial oils that I have uied, and that even when used in a vei 
inute quantity. 

, paste, leather, and seeds, arc among the common artic 
hjcb suffer from this cause, and to which the remedy ii 
ifiHcable. With respect to articles of food, such as bread, i 
I, or dried fish, it is less easy to apply a remedy, on accoia 
e taste. Cloves, however, and other spices whose flavotu 
e grateful, may sometimes be used for this end ; and that thgrj 
t in consequence of this principle, and not by any particular 
c virtue, seems plain, by their preventing equally the 
rowth of those minute cryptc^amous plants on ink, and other 
itances not of an animal nature. 

'be effect of cloves in preventing the mouldiness in Ink, is h. 
sed generally known ; and it is obtained in tlie same way t| 
1 of lavender, in a very minute quantity, or by any other a 
e perfumed oils. 

To presen-e Leather in the same manner from this effect^ isji 
Utter of great importance, particularly in military store-hout 
•here the labour employed in cleaning harness and shoes i»a 
luse of considerable expence, and where much injury is 
ionatly sustained from this cause. The same esAeotial cnls , 

r the purpose, as far as I have had an opportunity o 

g effectually. The cheapest, of course, should he selected j 

md it would be necessary to try oil of turpentine, for this ie»- 

The total interruption of all my pursuits has hitherto 

rnted me from carrying these trials as far as I intended. 

is a remarkable confirmation of this circumstance, that 

Russian leather, which is perfumed with the tar of the btrch- 

, is not subject to mouldiness,. as must be well known to all 

1 possess books thus bounds They even prevent it from 

king place iu those books biivnd iu calf near to which they 

ipL;n to lie. This fact is particularly welt known to Rusva 

Dierchauts, as they suffer bales of this article to lie in the LaOt 

Ion docks in the most careless manner, for a great length of 

e, knowing well that they can sustain no injury of L 

e from dampness, whereas common curried leather requi 

a be opened, c'"""' ' and ventilated. Collectors of hooka 

I not be sorry t i few drops of any perfumed oH. n 

\ ensure their I is pest. 
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1 had commenced some trials on Wood on the same principle, 
whh the view of preserving it from what is called the dry-rot, 
andf, as it seemed to me, with effect. But as I have now no hopes 
of pursuing this subject, I am glad to liave an opportunity, by 
yoiU* means, of putting i I into better hands. A cheap oil, of 
urtirsG, would be required for operations so extenMve as this. 

The next substance that I shall point out is Paste, which is 
a very perishable article. Alum, which is used by the book- 
binders, although it preserves that moat necessary substance 
longer than it would remain useful without it, ii not very effec- 
tual. Hosin, sometimes used by shoemakers, answers the pur- 
pose better, and appcai-s to act entirely on this principle. It is, 
Imwever, less effectual than even oil of turpentine. Lavender, 
an3 the other strong perfumes, such as peppermint, anise, and 
bcrgamot, arc perfectly effectual, even in a very small quanti- 
ty ; and paste may thus be preserved for any length of time. 

Your niineralogical readers in particular, who have fre(|ucnt 
occasioB to use paste for their labels in very small quantities, 
and where the trouble of thus making it on every fresh occA- 
^oD is inconvenient, will be glad to know that this useful article 
may be made to keep, even for years, always ready for use, and 
subject to no change. 

That which I have long used in this manner is made of flour 
in the usual way, but rather thick, with a proportion of brown 
sagSt, and a small quantity of corroMve sublimate. The use 
of ilie sugar is to keep it flexible, so as to prevent its scaling off 
frdtn smooth surfaces ; and that of the corrosive sublimate, 
independently of preserving it from insects, is an effectual check 
agunst its fermentation. This salt, however, does not prevent 
die fbmtation of mouldiness. But as a drop or two of the es- 
sential oils alwve mentioned is k complete security against this, 
all'the causes of destruction are effectually guarded against. 
Paste made in this manner, and exposed to the air, dries with- 
out diange to a state resembling horn ; so that it may at any 
^^'Ite Wetted again, and applied to use. When kept in a close- 
ooV^r^d pot, it may be preserved in a state for use at all times. 

Tfcis principle seems also applicable to the preservation of 
lec^ particularly in cases where they are sent from distant 
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couiitriGS by sea, when it is wcli knuwn Uiat ihey often per) 
from this cause. Dampness, of course, will pcrfocm its oS 
at any rate, if moisture is not excluded ; yet it is certain, ij 
' the growth of the vegetables wliich constitute mould, acc£^ntte 
I tiieevil; whether by retaining moisture, or by what iiii?an^,, is 
' not very apparent. This, in lact, hap[>cns eijuaUy at tl^^xsf^ 
of dry rot iu wooil, and, indeed, in all others where this.rauBif 
operates. It is a curious illustration of the truth of ihi^.x'^ 
of a remedy, that tlie aromatic seeds of all kinds a 
fo mould, and that their vicinity prevents it iu others witli v^ 
they are packed. They also produce the same effect dfujj^ em 
t \a animal matters, without its being suspected. Not to ^ 
ItDj thing on the subject of cookery, I need only remark] ta 
it is common to put peppci- into collections ol" insects or b' 
without its having been remarket!, that it had the some p 
of keeping off mould, as of discouraging or killing tbe^^jfl 
manivorus, or other insects that commit ravages in these c 

In concluding these hints, I might add, in ijlustrationj 
fhem, thfit gingerbread and bread containing earr»way-s 
i^r less liable 10 mouldiness tlian plain bread. It wiU bft,^ 
niattcr worthy of consideration, how far flour might be iiccserved 
by some project of this kind. 



I Akt. XIL—Nolice respecHng an ancient S?iip disecKiere^ ,m,a 
Garden at Stranraer, in GaUoway. By Aibxasides £sn- 
NEDY, M. D. F. R. S. E. &C. &c. Communicated by the 
Author. 

X HE accompanying very curious notice, of the discovery of 
an ancient ship, I copied, some time ago, from a manuscript 
•ccount of tlu; Bishoprick of Galloway, in the possess-ion of 
Thranas Goldie, Esq. of Dumfries. Who was the autlior of 
the manuscript is not known. 

The ship was discovered at Stranraer ; and of the particul^ 
> recorded regarding that jiarish, I neetl only atlveit to that 
BUtif ' "^'ishop of Galloway as being the patiVD of 
> fi isition of the manuscript previous lo 

tioi in Scotland ; aud, if I mistake not. 





Mscffvercd in a Gi 
It elsbwhere bears inttrnij evidence of having beeii written sub- 
«§ufcnt t6 the year 1670. 
" 'The passage regarding the ship is as follows : 
'"^^ta ftiB town (Stranraer), last ycUr, when they wet^ dig- 
^ngf'a #kter-gate for a miln, they lighted upon a ship, a tonsU 
durable Jistance from the shore, unto which the sea, at thiB 
h^est "Spring-tides, never comes : It was (lying •) transversely 
liitdler'it little bourn, and wholly covered with earth, a conffl- 
ffiii^ltfe dfej>tti ; for there was a good yeard, with kali growing 
ibWi'iipoh the end of it. By that part of it which was gotten 
oiltjin^nrforniers, who saw it, conjecture that the vessel had 
Btfi'ppetty large ; they also tell me, that the boards were not 
jttped'b^thet after the present fashion ; and that it bad naUeS 

''H'isTOUchlo be regretted that this discovery had not be«i 
Sft*J*Mitca by more curious eyes, and the particulars more accu- 
n^^ recorded. The nails of copper, almost irresistibly lead 
tecS: thti mind to a very remote period. 

' 'Tftfe' conjecture regarding the size of the vessel, having bsen 
fcrlUle^ thira " that part of it which was gotten out," would ittii. 
ftj tfiiit the whole of it was not removed or uncovered ; and-if 
», aa there appears no great improbability in supposing that 
the materials which had endured from the remote ages when 
iappet-a&i\a were used for such purposes, may uiso have wiUi- 
tUM^h^tlecEiy of \iH or 150 years longer, the remains of the 
^f^htiyifhieh were left m situ, if not since removed, might per- 
litijaH'^ft be recoverable. ' 

Edmburgk, Is/ Oclohci- 1822, 

Akt. VIII.^ — Farther Remarks connected ioith tlte Pkifsiolagy 
'.. ^\ihe Fibres^ the Root. By John Muhhav, F. L. S. 
M. W. S. Sic. Sic. Communicated by thcAuthca-. 
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N DMKBove -ore the phenomena that might be reasonably iqy- 
paded tp, in corra£oration of the opnion which opposes the^^ 
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"96 Mr Murray on Ha Phynolagyofike F^est^ Roots. 
uoGt universally received one, namely, that the fibres of the 
\ root are absorbents, and the canals which convey the prop g 

§food of plants to the vegetable system. . J^| 

Besides the Epidcndron which grows on the stem at '^^H 
Skrculm Boiangluu, we find the DendroOinm FicrardUf wlii|^^| 
■ucceeds very well if fastened to a tree, and artificially' i|^H 
ligated. Some species of Orchid grow luxuriantly on tH^| 
barren rock. I liave preserved leaves of the BfT/opfu/Uum t0^^ 
bfcirmm, fretted with young planis around its indented fringe, 
Sorjburleen months in my pocket-book. 
^^_ The lateral branches of a tree on one side, whidi over-andied 
^^^b a rich compost, were, compared with those on the other side, re- 
^^B, markably luxuriant ; and if tlie branches be carried ovsr a-wail, 
^^" and the soils on either side difler in quality, the tree wiU eaiii-r 
bit a corresponding variety. --Moreover, the same luxurianoeuad 
, pennanence are exhibited in meadow herbage, whether the ida- 

nure be scattered over the superficies, or applied immedistBly 
\ to the roots. 

y ■ Kirwan, in his Geological Essays, has adverted to experiments, 
I* vhich prove, that the fertility of a soil has reference lo its ^ia- 
tions to moisture, rather than any thing else. 

- In Captain Tuckey's " Narrative," I-ondon, 4to, 1818, p. 18. 
, is the following remark, made at Pmito Praya: " A very large 

- tamarind tree, growing out of the crevice of u naked rock, and 
ihe profusion of fruit on the cocoa-nut, banana and papaw trees, 
irhere there is not a foot of soil, prove, that in this' cli^oa^6 

'■ water is the grand principle of vegetation." , i 

I saw a very interesting phenomenon connected with the pre- 
ceding facts, at Arley Hall, the scat of the Earl of Mountnorris. 
A Cactus triangularis had grafted on it, two of the C. 

Iphyllantlundes, alwut a f(H»t distant from each other; also 
one of the C. JlabcUifiyrmls, about 7 feet high on the stem ; 
and one of C. grandifioriis, say 4 feet distant from the lat^ 
ter. The C. JUtbeBi/brmis has been inserted three years, 
and has flowered much finer than when growing an Ha proper 
roots. The others have been attached not more than a year 
and a-haJf, a ot yd flowered. No fibres appcM- at the 

point of inse 
Another \ iangtilaris had extended itself to a 




conddcrable distance along the w&ll. One of the branches let 
dffwn a long root, and when it had descendcd_/?iie_/w'(, it subdi- 
vided into smaller ones : at 1 1 inches from this subdivided pcont, 
they reached a pot, which they seized on, and fastened therein; 
the branch was now separated Iroin the parent plant, and con- 
tinues in health and vigour. The main root has not changed 
its character, which is the case with some plants, and where the 
roots, thus exposed, become a stem that issues in branches. 

This last curious phenomenon reminds us of the Plane-tree, 
which, from the summit of one of the ruined walls of New Ah- 
beg in Gallowayshire (mentioned by Lord Kames), detached a 
toot to the soil below. 

To preserve the healthy functions of the plant, the excretory 
ducts must be preserved soft, and uniformly free ; and this is as 
essential as the supply of the absorbent vessels. The tips of 
the fibres of the hyacmth, for instance, ore more opake and 
dense than the other parts, and from hence the fibres elongate ; 
for if such be cut off, the fibres remain stationary at that length. 

Fresh water is necessary. The water-cress (Nasturtium 
officinale} must be in a constant current, else the plant does not 
thrive ; and when parallel with the stream, it succeeds best. 

Water is essentially necessary, even to the preservation of the 
vitality of the seed, in some cases. In the Trapa natans, 
the fruit indosing the seeds falls into walei-, and the seeds must 
rried immersed therein, where they will root, otherwise the 
iive power would be unhinged. 
lis quite unnecessary to quote more examples, illustrative 
e necessity of a supply of fresh-water, to preserve alive the 
healthy functions of the plants. The quantity may vary in dif- 
ferent plants, but some is always necessary, whether supplied by 
the soil or the atmospheric metlium. 

It must not be conceived that I have spoken of any other 
dian the merejibrt of the root, The tuber and the buib, and 
the base of the trunk, may perform a different character. 

The Gloxinia speciosa, and Gesnera baliosa, grow freely 
from leaves, and form bulbs. 

The Phleum praiense becomes, in a fluctuating soil, the 
Phleum -rwdosum of some authors, while, in a wet soli, the 
it is entirely fibrous and luxuriant. 
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Sir James £. Smith found the Ahpecurus ^genicvlaka (aroofc 
naturally ^&ro?i^ and repent) possessed of an ovate juicy bulb, 
on the summit of a dry wall. The changes adverted to are -es- 
sentially connected with a rclationsliip to water, and have evi- 
dently nothing to do with grosser materials. . / 1.- 

When a bean reposes for some time in distilled water, it' 
Kwells, yet it is still questionable whether water be absorbed; 
the testa is evidently impervious to water, and the greai decrease- 
ijh its specific gravity (a fraction heavier only than distilled 
water) proves, tlrnt If any be absorbed, the quantity is very. 
small, and the cAig^ purpose it seems to serve, is that of iin«. 
sealing the orifice, by dissolving the albumen, and softening the 
membranaceous capsule or testa. This allows the carbonip acid, 
developed during the expansion of the plumula, to escape. 

I took two bottles of water from the cisterns which contained 
aqtmtic pkmtSy in the conservatory at Arley Hall. 

That from the cistern which was most^?^/ and stagnant, waa 
submitted to chemical examination. Six fluid ounces, treated 
with lime-water, yielded a precipitate, which proved to be car- 
bonate of lime. When dried, and carefully weighed, it waa^ • 
=.50 grains; therefore afforded SSL gr. carbonic acid gas. 

Six fluid ounces submitted to the action of heat, yielded .64,5 
cubic inches of air, in which a tap^ burnt dimly, exhibiting a 
slight deterioration ; and when the quantity of decomposed v^ . 
getable matter in this cistern is considered, and in which the 
pots, soil, roots, &c. were immersed, it affords a strong argument 
in favour of the important part sustained by aquatic plants. 

This cistern contained Arum collocasia, esculentum, and other 
species. Also the Eryngium aqiiaticum, &c. 

The cistern where the water seemed most pure and diapha- 
nous, was filled with Nymphcea odorata, coendea,' also Me-^ 
nyanihes exaliata, and nymphbides, &c. 

Six fluid ounces, mixed with lime-water, gave, in this last, 
— .25 gr. which = — .11 gr. carbonic acid gas. 

By heat, the same quantity yielded, cubic inch. .SO of a gas ; 
on continued ebullition, a taper plunged into it, bimfU in aU 
respects as in , ir : consequently it was not materially 

vitiated. 

No doubt, tl istcrns must have b^en detenh . 
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Grated tiy aquatic ammdls, of winch tliere were myriads in con- 
itant tomtion. Now, as rain-water was only sometimes employ- 
ed, and pump-water not unfreciucntly used (whitli may, per- 
]rap9, coirtain carbonic add gas, or a super-carbonate), I must 
assume the whole a= warranting my previous concluaons, espe- 
cially when conjmnc-d with the stagnant atmosphere of a conser- 
vatory cotretontly surcharged with the gaseous products of de- 
taj/ing leaves, &c. 

Abt. TX. — Remarks on the Incrca-ie (if the Popvhlioii of the 
Vn'Ued States, and Ttrritories <^ North America, with Ori- 
glnai Tables deduced from the American I'opulatlott Re- 
turns, to lUustralc Ike various rales of Increase in tJte fVJute 
Population and Slaves, and also tfie coinparative degrees m 
aJiich Agriculture, Commerce, and Manufactures prevail. 
By Gi^oucE Harvev, Esq. Member of the Astronomical So- 
ciety. Comraunicaied by the Author. 

A HE following paper owes its origin to a desire of inquiring 
into the growth and progressive augmentation of the population 
of the United States, and territories of North America. The 
subject is important, and connected as it is with so many other 
mlcresting objects of investigation, it cannot but have awakened 
the curiosity and attention of every one engaged in the culltvo- 
oon of fltntistical science. In England, and perhaps in most 
«ber EUrqwan countries, it is difficult to form a perfect osti- 
niale of the causes which have contributed to the rapid Increase 
of lite Amorican population, and to tlie successful advancement 
i>f the different states and territories of that portion of the globe, 
in arts, tnanufactures and commerce; and it was principally 
<rilh ibe hope of obtaining more correct information from seme 
cf the active and enlightened philoc^ophers on the other «de of 
tbe Atlftn^c, who, from their habits of personal observation, are 
U well qualified to throw a tight on the imperfect elements, 
iritb which vc at present happen to be furnished, that this essay 
u nov submitted to the readers of the Edinburgh Journal, 

Tbdoligect, which it is hoped has been kept steadily in view 
vt the compofution of this poper, hajs been to admit no other 
principle or conclusion, than what a careful analysis of lite pW'Ui 
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lalion returns of America would afford ; and to endeavour to 
^ttnce through all its states and territories, the degrees in whidt 
r diversified rates of increase have prevailed ; and, by t 
ning the various ages, and following all the shades and 
ieties which thi^ difTerent increments and decrements afibrd 
i comparing, as far as circumstances will allow, the ntuatinn 
■ ef the sexes, in their opposite states of slavery and freedom ;— • 
to form some estimate of tlic actual condition of the American 
population, as far, at least, as statistical tables, like those under 
review, are capable of affording. 

In order to place the subject in a clear point of view, I have 

uund it necessary to compute several tables, which will be in- 

)duced in their proper places. The sources from which these 

e been derived, are tlie " Tables of the American Census," 

Pcontidned in Godwin's " Enquiry concerning Population,'' and 

PWhich that author obtMned from " Pitkin's Statistical View of 

^e United States ;" and an account of the census for 18S0, 

mtmacd on a single sheet, kindly furnished me by my friend 

Itid townsman, Mr Wilts. 

Before entering on an analyas of these tables, it may not be 
ininteresting to offer a few remarks respecting the different aur- 
(eys which have been taken of the population of the United 



The first authorised census took place in August 1790, the 
letums for which, when contrasted with those lately published 
esult of the census of 1820, will not only furnish the 
[)st evident proofs of the rapid increase of tlie American popu~ 
■Vtioi>> but also of the advancement which has been made by the 
B^vernment of that country, in enlarged and proper views of the 
T^jects of statistical staence. Previous to the year 1790, no in- 
lation existed respecting the precise amount of the AmericattJ 
iputation. In 1731 it was supposed, by Dr Franklin, to amountJ 
D a million ; and Mr Pitkin estimates it at l,0-t6,000, for the* 

r ITIO. If these accounts can be relied on, it would seem 
I if little or no increase was made in the population during 
ighteen years : a sunnoation certainly not to be recondled with 
la ' " succeeding years have disclosed. 

ni inhabitants were divided into the 



FiriL, Free white ToBits under sixteen years of age. 
i'cTinidlg, Free while mules uf siitccn yuan, and upwards. 
Tkirdly, Free white females of oil ages. 
Ftmrddy, All other free persona, 
Fi/lUy, Mile uid female slaves. 

The result of this census gave a total populalmn of 3,929,326. 
"'•riie next census took place in 1800, when several important 
in^mveinents were inlrodiiGed, The free while males and fe- 
males were each divided into the five following classes, viz. 

Krt(, All Ihose under Icn jeaia oT age. 

Steandly, All those of len, and under siileen. 

TUrdIg, All those of sixteen, and under tnenty->ii, including heads of rsmllie*. 

i'mrtily. All those of twenty'Six, and under forty-live, including heads of families. 

Fifdibf. All those of forty-five, and upwards, including heads of families. 

This division of the ages, although not embracing ail Uie ob- 
jects of a perfect statistical table, must still be regarded as a 
^at improvement on the objects of the former census ; and it 
vas a considerable step, considering the slow march of informa- 
oon on these subjects, at once to divide both males and females 
into five classes, when, in the census of 1790, the former sex 
vas divided only into two classes, and tJie latter was taken id 
one mass, without any distinction of age. This was an advan- 
tage, because it enabled statistical enquirers to estimate the in- 
crements which each sex had received, in the different petiods 
of existence afforded by the classification, and thus to institute a 
comparison with other surveys of a like kind. The classes ia 
die census of 1790, relating to " other free persons," and to 
" slaves," remained unaltered. The result of this census gave a 
total population of 5,309,758 persons. 

In the year 1810 another census took place ; but the clasaea 
into which the people were divided, and also the different sub- 
tffdinate divisions, remained the same as in 1800. The result 
gave a total population of 7,239,903. 

In the census of 1820, however, the elements of some very 
important branches of statistical science were introduced ; and 
the survey assumed a much more interesting and scientific form 
than either of the preceding. In the first place, the five classes, 
into which the free white males and females were divided in the 
eoumeraljons for 1800 and 1810, were preserved; but the free 
. white males, between sixteen and eighteen, were selected from 
L I Ap rlnni which embraced ihc males from sixteen lo twci\t.^-&\'!:. 



1 placed in a separate column. This, it may be Jaresiimed, 

e for the puqx>se of shewing the power which the coiin*- 

f possessed, in this very important class of persons ; consisting, 

t it does, of young men in the prime of youth, and ready for 

e servite of the state in ahnost every form. ' 

K-That unfortunate part of the American community, the 
iBves, wliich in the former enumerations liad been thrown into 
e fhasB, without any distinction of age or sex ; in this census 
were divided into classes, embracing botli these particulars. 
. Each sex was separated into four classes, of the following ages : 
^^P* Firit, All those under foiute«D years of age. 

^^Hp StcimdCjf, All those of fouttecn, end under iweittj'-slii. 
^^H Tiirdly, All those of twenty-^jL, and undo- fbil;-livc. 

^^^ft Fmiihlj/, All those of fai'ty-fivc, snd itpwBide. 
^^uThe classes relating to the ages of the slave population, it,^ 
^Hfi'.be regretted, do not correspond with those of the £ree pt^Mr 
^*fetion ; but they agree wilh another numerous class of p^aon^ 
in the United States, called *' free coloured persons," the.dtTJir 
sions of whose ages correspond with those of the slaves. , , i 

Another interesting and valuable addition to this census, is an 
account of the number of persons engaged in agriculture, cpnir 
merce and manufactures, in each state and territory, and bpm 
which many interesting particulars may be deduced, respecting 
the corapara,tive wealth, commercial activity, and internal re- 
sources of the different provinces. These additions to the ob^ 
jects embraced in the antecedent surveys, give room to hope, 
tliat succeeding enumerations of the American peojile will still 
better fulfil tlie objects which the cultivators of statistics )iav« ia 
view. Much remains yet to be done respecting the classHicBtioH 
of the ages, and the introduction of such particulars as jire cal- 
culated, from their nature, to throw a light on the great objects 
of the science. It is difUcult, indeed, to conceive, to what cause 
the present division of the ages owe their origin. They cerUunly 
do not accord with such a classification, as an enlightened philo- 
sophy would suggest. The divisions ought at least to have been 
into classes of lens, above twenty years of ago, and into classes 
of fives below tlie e. Such a clasn^cation would have 

afFordcd the ekni ■mportaiit information. If, in- 

deed, the divisioL 'n made into classes of five^, 

3 pcjjod of 1 of life, similar to ihr cnlighU 
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ened and pliilosopliic divisions employed in Sweden, some com- 
parison mighi witli safety have been made, between the increase 
of the inhabitants of the New World, and tiie authentic returns 
of s country, which has for so long a period nursed and foster- 
ed its population. 

ipreat, advantages residt to mankind from inquiries of thi» 
kifld. Tliey admit of a practical ajiplication to many of their 
iraots ; apd to the philosopher they afford the only perfect means 
(f tracing with accuracy and precision, the important ([uestions 
cuiD^ted with the doctrine of popuiation. It is pleasing to wit- 
ness the growing intelligence which now pervades even the low- 
eat classes of the community, with respect lo this interesting sub- 
ject '. A spirit of inquiry has been awakened, and tlie clouds 
of prejudice and error, -which formerly enveloped amost every 
st^ rf its course, begin to disappear. Not only for the inte- 
Mt)Uof flcieiKc, but for the benefit of mankind in general, it is 
Wte hoped, that the elements of a perfect system of statistics 
itffl'be gradually introduced, not only into llie United States, 
but also thnHighout Europe; that more just and enlightened 
HotioDs mav bo entertained respecting the laws which \niluence 
jtupulation; that tlie inhabitants, tlic arts, manufactures and 
bummeree, of difl'erent countries, may be more readily compared 

' Ot the iutere^t fcU bf oil clae&ea in the po|)u1ous dialrict of our iBianil in 
Kkicl^ I icBidc, I boil at^neraua opporlunicics or obEening, during Ihe lime the 
etOBOB of test vaa taking. Tbe district lo wliii^ I bera allude ia Plyuionth. A 
l^dBft prior to the Ume Axed fur uEcertaining tbe pupulalion. a number of gentlc- 
indt wiiil wete libdly t» feel nn inlcresl in the niLjecl, were invited by the Mayor, 
anj raggeition, to attend a meeting, for tlie purpnEe of considering the propriety 
«C twilling Uie ovtB-seciH in uacerUtining the popiJotian. The progKwitian was ac- 
taied to, and ihe town was divided into a number of small districts, and Iwo^nde* 
mtn appointed to each. The pablic attention woa called lo the subject bya notice, 
apTafaiing, in d clear and famillir manner, the nature of the measure, and pointing 
oM Ihc odvantnges that would paiticutarl; result to the lower classes, by enumera. 
Ijona of UuB kind, &odi Iheir practical ajiplicatian lo Benefit Suiielies, &.C. The 
ewsequence of this nppeai was, that the utmost readiness was iliEplnytd by aU 
ToMti, iu fucnithjng the ages, Ihc number of cnch ees, their employments, and 
inch other particulars as the conditions of the census required. In a grent niony 
tMtnwct, these porliciilars «'ere left on slips ot paper by the heads of fnnllles with 
ibcir acriMits, to pKWcnt delay. The returns were most accurate Mid sotisfaotoiy, 
$ni proved the iiitcrcK the people fijt in the measure, when its nature was pro- 
perly eiplaine.1 to them. I mention the circunislancc here, becnu'B, Bl a llltiin: 
py lie induced tn ftiMiiv the e»sniple. * > 
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with each other ; and that a hberal and compreheiiMve polJcyt 
may arise, embracing, in one praud and magnificeDt system, all} 
i civilised nations of the earth. 

prom the statements of Dr Frankhn and Mr Pitkin, and thet 
thorisod population returns, the following rates of increase) 



t been computed : 



Increase or the whole 
Population fiom 



fllSl to 1 

tT-19 to 1 

J 1790 (0 1 



leOO to 1810, 



The first and second rates of increase must be regarded as pure- 
ly hypothetical ; and I should consider, that either Dr Franklin, 
or Mr Pitkin must have made a conaderable error in the states' 
ment of the population. The rates of increase are so very dis- 
cordant, tliat they cannot be by any means reconciled with each 
other. In eighteen years, for instance, the increment was only' 
4.6 per cent, whereas in forty-one years, it amounted to S75.5" 
pe r cent. The three last increments, therefore, are the only ones ' ' 
Hj^h can be relied on. 

^^p^hc following Table contains the results of the various rat«J 
^BBr^increase which the different states and territories have re- 
ceived ance the census of 1700, and was computed from the re- 
turns of population before quoted. The first column embraces' 
the names of the states and territories, and the succeeding oo- 
luRins the several rates of increase which these provinces have un- 
dergone, during the periods indicated at the head of the TablK' 
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Maryland, . . 


10.7 • 
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Virginia. . . 
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On re^^ewiDg the rates of increase exhibited in this Table, 
we cannot fail being struck by their singular diversity. In 
ujine the increment is feeble and unimportant, while in others it 
iisumes a fonn remarkable for its magnitude. Their inecjuali- 
ty also clearly proves, that the causes wliich have contributed to 
produce them, have not resulted fr«n the operation of regular 
la^r*; and that they must have unquestionably arisen from 
those accidental causes, which a country influenced by immi- 
gration must be necessarily subject to. If we contrast, for e». 
ample, the increments which the states of Vermont, New York, 
and Kentucky respectively received, in the periods from 1790 
lo 1800, and from 1810 to 1820, we shall perceive a striking 
inequality. Yermont, whioii, in the first of the periods alluded 
lo, receivetl an increment of 80.6 per cent., in the last received 
only 8.2. New York also, whiih, from 1790 to 1800, increased 
its population TS.3 per cent, in the period from 1810 to 182© 
increased only at the rate of 32.7 ; and Kentucky, which, in the 
decade after the first census, augmented its population nearly 
200 per cent., in the last ten years advanced only 38.8 per cent. 
In the State of Ohio also, the changes have been no less re- 
markable. In the first period it received an increment of 27-1 
fcr cent. ; but, during the nest len years, this was augmented 
to 408.7, and in the ten years comprised between 1810 and 
lB!iO, it declined to 151.9 per cent. These unequal increments 
are indeed so numcruuf>, that in the whole of the states and ter- 
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tries, two only caa be found, naniely, Massadiu&cU outj 
innecticut, in wliich the increinents, during the three periods 
ibraccd hy the Table, present any thing like an uniformity in 
rates of increase. It' is curious to compare (he incrementij 
New York with those of Viigiuia. In 1790, the ktter State 
iesscd a greater population than any otlier American Slate ; 
t the large increments received by tlie population of New 
'ork, accelerated its population in a more rapid degree than 
Lt of Virpnia ; so that in 1820, the province of New York 
the maximum popidation. Hence, iu the sliort space 
thirty years, the population of New York was increased from 
ISO to 1,37S,81^; being more than quadrupled in that 
. Virginia, during the same interval, only changed its po- 
ition from 747,160 to 1,066,36() ; so that while the former 
ite increased its inhabitants in the ratio of 8 to S, the latter 
igmented it in the ratio of 3 to 3 : a difference, I should 
'eheud, not to be accounted for from the ordinary laws of 
procreation. Fennsylvaiua increased its population in 
!_8anie time, in about the ratio of 5 to S. Louisiana, pre^ 
its the most remarkable increase in the whole series. The io- 
lent in ten years was Q35.% per cent. ; so that here is an ex- 
iple of a population being more than sextupletl in the short 
space of ten years. The larger class of increments, it will be' 
perceived, form no inconsiderable portion of the Table. la 
the whole-Table there will be found eleven increments below 10 
cent. ; seventeen increments between 10 and 20 per cent, i 
between 20 and 30 per cent. ; nine betivcen 30 and 40 ; 
between 40 and 50; three between 50 and 60; three alsp 
betw een 60 and 70 ; one between 70 and 80 ; four between 80 
and 90; one between 90 and 100; two between 100 and 
HOO ; three between 300 and 400; and three between 400 
and 700. Rhode Island, in the period from 17!)0 to ISOO, 
and Delaware in that from ISIO to 1820, arc the only in- 
stances of a close approximation of the population to a statioiu. 
axy state. 

Having made these few brief observations on the increments' 
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(bich tlic diifef 
C census of tli 




i have received, since the first autben- 
ople in 1790 ; it nay be uscfid, 
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the next place, to examine the increments which the free white 
malefl and females, of the different agca, have received in the 
aggregate of alT the States and territories, during the same pe- 
riods. For this purpose, the following Table has been com- 



• 


AGES. 


Increase 
per cent. 


perc™l. 




PirM period, 

from 1T90 to 

1800. 


Sixteen and upwnrds, 
All ages. 


31S 

33,H 


3&e 

35.! 

39.6 
39.8 

SI 




iecnnd period 

ftom leOO to 

1810. 


Ten, and under diteen, 
SiileCn, and under twenty^is, 
TwCDty.six, nnd under furly-five 
Porty-five und upwards. 


45.0 
36.* 
39.3 
3S.3 
38.6 


j 


Third period, 

CrOTn 1«10 10 

IBSO. 


tinder Icn years, ' 

Sisteen, und under twenty-six. 
Twenty -Bis, and under forty- five. 
Forty- five and upwards. 


S9.9 

30.7 
3T.H 
S3.7 
35 6 


Sft4 
34.9 

39.0 
353 

3li.3 





In the division of this TabJe, which comprises the period from 
ISpO to 1810, the male increment attains its maximum, in the 
class of persona under ten years of age ; and its least value in 
the class of twenty-six, and under forty-five. In the same di- 
yi^on, tile max mm f f m I increment occurs in tlie class of 
i^p^lcfnsof sixt<, 1 1 twenty-six, and accords with the 

greatest male a d f m 1 meiita of the succeeding division. 

Id this last d Iw 1 minimum increments occur for 

_^BBch seK, in tile 1 f pe so s under ten years of age. The 
^e and female mcrementa of the class of persona under ten 
years of age, in the second division, exhibit a remarkable con- 
trast to the corresponding increments of the third division ; the 
former having a difference of nearly \Q per cent, in the rates of 
their increase, while the latter is nearly in a state of equality. 
The same remark will also apply to the class of forty-five afid 
upwards, in the same divisions : for in the second division, the 
male increment of this class has an ascendancy over the feiwiile 
increment of the same class of 6 per cent ; whereas Hie corres- 
ponding increments of the succeeding division approach nearly 
to a stale of equality. The near approsimaliop also of the- 
. NO. 15. J.^x. 1823. V 
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four rates <^ increase belonging to tbe class of persons of «xteett 
and under twenty-six, in ilie second and third divi^ons, is not 
unworthy of attention. All the male increments, excepting the 
first, in the second division of the Table, are less than their cor- 
responding female increments; and in the tJiird division, tbe fe- 
male increments in every case exceed their corresponding male 
increments. These rates of increase exhibit a greater uiufor- 
inity than we should at first be led to expect. 

The increments of the ages contained in the preceding Table, 
were deduced from the aggregate population of all the states 
and territories, during the several periods indicated in it- In 
the next place, therefore, we shall proceed to the consideration 
of the various increments which each age and sex has received, 
in every individual Stale ; and for this purpose the following 
Table has been computed, to illustrate the period comprised 
between 1790 and IHOO. 



:1 



I 



Sti 


TBI & TmanQmifc 


Fr«e white 
Males unde 
16 years. 


Free wbite 
Males of 16 

upwards. 


Free while 
Females of 
ttUagea. 


[ 


f Maine, 


«.T 


40.9 


58.0 




30.H 


8U.3 


30.8 




MastachuMts, 


ii).a 


14.2 


10.9 


1 


Rhode Island, 


3.8 


^4 


8.8 


Cnnnertieut, 


5.4 


i.S 


5.a 


a; 


"- Vermont, 


85. T 


e&t 


34.1 


i 


" New York, 


8*.B 


Tas 


76.0 


1 


New Jersey, 


aai 


8.0 


14.6 




Pennsjlvania, 


39.6 


3T.3 


8T.3 


1 


Delawue, 


4.5 


4.9 


10.9 


3 


L Ohio. 


86.6 


82.! 


34.0 


1 


r Maryland, 


r.7 


7.5 


6.9 


Virginia, - 


14.4 


16.5 


17.3 


1 


North Caiollna, 


16.4 


16.4 


18.1 


4 


South CatDlina, 


40.! 


33.1 


48.6 


Georgia, 


llli.6 


95l8 


8T.6 


1 


I. Ken lucky. 


aoo.9 


181.4 


197.1 



The irregularity in these increments is very remarkable. Itr 
tliree of the northern states, viz. Maine, New Hampshire, 
and Vermont ; three also of the middle states, viz. New York, 
New Jersey, and " vlvanla; and likewise in four of the 
soutliern states, land, South Carolina, Georgia, 

and Kentucky,- increments under 16 years of 
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age exceed the corresponding increments of the class above six- 
teen! In North Carolina the two increments are precisely the 
jarae ; and in Connecticut they may he nearly regarded as 
such. Rhode Island presents the only instance of a decrement. 
The most remarkable disparity in the increments of the two 
classes b in tlie stale of Ohio, where the difference amounts 
lo SS.Gjter cent ; a circumstance most probably to lie account- 
ed for, from a considerable increase of the second class, by immi- 
gratioD- The greatest diScrence in any of the other states 
snounisonly to 17 per cent. In the northern states, Vermont 
leccived the greatest increment, and Hhude Island the least. 
In the middle states, New York had the largest increase, and 
Delaware the smallest ; and in the southern states, Kentucky 
experiencf^ the greatest increment, and Maryland tlic sniaUesi. 
Kentucky indeed received a IoI^t increment than any other 
itat£, and Rhode Island a smaller, not only in both classes of 
males, but also in the class of females. Connecticut and Mary- 
kod present the greatest degree of uniformity in their incrc- 
tnents, and Ohio the least, It is most remarkable, hoivever, 
fliBt notwithstanding the male and female incTemcnts appear so 
Tery irregular, it seems impossible to trace the existence of 
any law, or uniforniity of principle, yet that the sum of the fe- 
male increments should agree within ^'^th of the mean of the 
sum of tile two classes of males : the sum of the female incrc 
ments amounts to 734.8, and the mean of the sums of the males 
to 734.9, — a coincidence most striking and singular *. 

■ Mr Steti'flrt, in Ihe second volume of hisi Philofiophj' of the Human Mind, 
pBg« S31 , when speaking of tlie unifonnily of the coune of nature, liati the fallow- 
ing remarks. " How accidental Boevei these ciicumbtanees may appeei, anil how 
ranch s>ever they may be (ilsced, when individually coiuidered, beyotid the reach 
af out caJculBtloDs, experience shews, (bat they arc eotnehow or other mutually 
adjusted, so as lo produce a certain degree of unifonnily in (he result ; and this 
uniforii^t; is the more complete, Ihe greater is the number at circumatances cDtn. 
billed. What can appcnr more unixrtain than the [iroportion betM-een the sexes 
oniong the children of Ihc same family ! and yet how ivonderfutly is the balance 
preeerred in the case of a numerous society 1 What more precarious ihnn the du- 
ration of life in an individual ! and yet, in a JonR list of persons of the same nge, 
and ptnced in tlie same circumBlances, Iha mean duration of lire is found lo vht; 
wilblii very narrliw limits. In an eilonsive district, too, a considerable degree of 
■raced for a couifc of years, in the prop<tttion Of 
of (he whols iiibahiWnls. Thu<, in Fkuicb, 
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■The ncKl table relates to ihc various rates of increase in the 
TcreDt ages, and in the diifcrent states and territones, in the 
period comprised between the enumerations of 1800 and 1810. 



g r Maine, 
g I Nfur Homp^hire, 
ii ^ MsBBachuHctii, 
Rhode lalsnd. 



K . *■ Vami 



New Jersey, 
Fcnnijlvuils, 
ndawnre, - 
Ohio, 



( Marj-lanfl. - 

1 Virginia, 

2 I North CarolLia 
"^ ) South Carolina, 
^ { Georgln, 

g I Tennessee, . 

'" L Keniutliy, 



S61.9SU.8,gTB.3 



The district of Maine, which, in the table formed to illustrate 
the period from 17!>0 to 1800, was fouml to liave all the incre- 
ments of its different ages inferiol- to those of Vermont, will be 
found, ill the prcce<hnfi; table, to have some of its increments 
superior, and some inferior, to the corresponding rates of in- 
crease in the latter slate. In the male and female increments 
under ten, a remarkable superiority will be perceived to exist in 
the district of Maine; amdsoalso in the male class of sixteen and 

Noclter inforniB us, th»t Ihe number of births ii fn propotlion to that of the inhs-' 
hitants an one la twenij-thrfC and iwentj.fimr, in the disiriew Ihal are not favo 
cd by nature, nor by moral cireumirtaoccs : this proportion i« aaoaetotwentj-BTBy 
tweniy-five oml a half, and iwenly-six, in the graatent part oT France j in cilies, 
as une lo twenty-seven, t">™"v-eiE:hl, twenty-nine, antt even thirty, according to 
(heir Client and trade, rUoiis, Necker ob?ervefl, can only be re 

in districts where there emigrants ; Atil evta (*« rfijmm 

•ing ^>B ifcMc, a»i % wirt atiW nf uni/ortmVy, ■Bheu caUio- 
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uoda' twenty-six, and iti ihe male and female classes of twenty-six 
and under forty-five. In Vermont, a very large female increment 
inR be found in the class of sixteen and under twenty-six ; and 
the male and female increments under ten, will also be found ap- 
proaching exceedingly near to equality. A similar approxima- 
tion to et]uality will likewise be found to belong to the incre- 
ments of both sexes, in the classes from ten to sixteen, and 
forty-five and upwards. The large increment which Ohio re- 
cdved in the former period in the class of free males above 
axteen, was succeeded by a still larger rate of increase in 
ibe period extending from 1800 to 1810 ; the least increment 
it received during that time being 3S5.5 per cttii., and the 
greatest 524.8. New York, therefore, which in the prece- 
Jing period stood decidedly above Ohio in the proportional 
magnitude of its increments, in this last period yieldetl to the 
kUer state ; and which also presents increments of a larger 
kind tlian any other province during the same period of time. 
In the soutliern states also, Tennessee has gained a like ascendan- 
cy-over Kentucky ; and of the other territories of Missisippi and 
Columbia, the latter is distinguished by the largest increase, 

la several of the Stales, the increments of the different ages 
present instances of equality not unworthy of attention. In 
Vermont, New- York, Kentucky, and Missisippi, the rales of in- 
crease of the males and females under ten, are very nearly the 
nme ; the difference not amounting in any case to a single unit. 
In New Jersey, also, the male and female increments of the class 
of ten, and under MXteen, present an approximation to equality. 
In North Carolina, the increments of ihe first and fourth classes 
of females are the same, and the second and fifth very nearly 
equal. In South Carolina, the male increments of the first, se- 
cond, and Iburth classes, are nearly the same. In Georgia, 
there is an absolute equality of the male increments in tlie first 
and secWnd classes ; and a near approach to the same state, in 
the corresponding classes of females. The increment in the last 
class of females, has a remarkable ascendancy over the corres- 
ponding class of males. In Tennessee, the male increments of 
the pecond and fourth classes are nearly equal ; as well as the 
female increments in the second and third cJasses, and the first 
of males. Kentucky presents a remarkable instance of a 
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close approach to equality, between the male and female incre- 
ments, in lour classes out of five, into which tlie ages are divid- 
ed. The single class, indeed, where this degree of equality does 
not exist, namely, in that of twenty-six and under forty-five, the 
difference is not very considerable. The causes, therefore, that 
have operated in Kentucky to increase its populalioD, have acted 
almost uniformly on all ages. In Delaware, the rates of increase 
are very singular. Both the male and female classes under ten, 
and also the fourth and fifth classes of each ses, present exam- 
ples of moderate increments ; but the third class of females we 
find stationary, the corresponding class of males with only an in- 
U'ement of /ulhsyicr cetit. ; and in the second class of males and 
leniales, increments almost equally feeble. The first class of 
males in Connecticut, and the last class of females in Virginia, 
present the only instances of decrements. 

The maximum increments of the different ages for both sexes, 
appear to exist in some of the States, in the class of persons of 
sixteen and under twenty-six ; and in other Slates, in the class 
of forty-five and upwards ; the females in Virginia, Tennessee 
and Kentucky, being the only exceptions in this curious law. 
In the following columns, the States and Territories are arran- 
ged, according to the ages in which the maximum increments are 
found. 



Slates and Teiritori 


ea, in wbich the 


States and Temin 


ie«, in which the 


Maximum Incran 


anls of Males are 




lenta of Femalci 


found. 




are found. 




16 QHd under !6. 


45 and upwards. 


10 and under tS. 


Wand upwards. 


MaSBafhuBefi. 


Maine. 


Maine. 


New Hampshire. 


Hhode iBlnnd. 


New Hampsliite. 


Maaaudiusele. 






Vennont. 


Rhode Island. 




New-York. 


Delnware. 




Delaware. 


New-Juiscy. 


Maryland. 


New-York. 


Maryland. 


Penntylvania- 




Pennsylvania. 




Sonth CiirolinB. 


North Carolina. 


Mk^ppi. 


South Carolina. 


MiEriaipi.!. 






Georgia. 












Kentucky, 




Columbia. 




Columbia. 
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law, which operates in by far the greater part of tlie States and 
loiitories, la such a way as tu cause the maximum tiicremems 
to appear either in the class of persons of sixteen and under 
twenty-sis, or in that of forty-five and iipivards, stiU^no law appears j 
to exist relative to the minimum increments ; these being found 
for both sexes in every variety of age. Tlie remark, however, 
rdating to the maxintuoi increments, is nut unworthy of notice ; 
and as Lord Bacon l>as observed in his admirable Eai^ays, ' I 
' would not have it given over, but waited upon a little.' 

The following Tabie has been deduced from a comparison of 
the Population Returns for 1810 and 18S0, and, tak«i in con- 
junctiuD with the preceding Tables, will lead to some interest- 
ing results. 









Milks. 


r.».t«. 




fiTATn inn TiRKi. 
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Is 


n 

2§ 


li 


n 


la 


S| 


!i 


!i 






















n 3 






t fMaine, . 


19.S 


11.7 


39.8 


25.6 


44J 


ie.9 


34.5 


44.B 


31.6 


48.0 




S New Hampshire, 
g. Masiaclraiew. 


a* 


10.3 


gO.4 


ll.H 


87.3 


7.1 


9.5 


19.3 


17.6 


31.1 




2.9 


10.3 


9.3 


18.7 


las 


3.6 


15.7 


1.1.0 


17.8 


15,7 




i Rhode Island, 
I I Vermont. . 


7.4 


5,5 


4.8 


18 6 


83 


3.4 


7.1 


11.8 


13.6 


18.3 




6.6 


0.9 
4.9 


as 

28.7 


8.8 
0.O 


6.5 


1.8 


4.8 
7.1 


8.9 
17.8 


10,6 
13.9 


10.1 
38.9 




8 4.0 


3.7 




i r New-York, - 


34.8 


41.4 


54.8 


46.1 


60.5 


37.1 


48-1 


55.6 


51.4 


51,9 




5 New-Jersey, . 


ll.i 


5.6 




11.1 


15.8 


10.7 


9.7 


80.9 


15.6 


19.4 






S6.6 


83.1 


38.i 


30.3 


83.8 


26.5 


89.7 


33.5 


3a 8 


303 




1 < Delaw«a, . 


G.2 


0.1 


7.1 


4.6 


13.1 


1.4 


1.1 


0.6 


0.8 


14.7 




3 Ohio, . 


I39.S 


153.1 


188.4 


139.5 


164.3 


139.S 


161.5 


166,8 


151.1 


171.8 




S llndiani. 


M1.6 


495.9 


531.7 


507.6 


-589.1 


507.7 


471.7 


511.9 




539.0 






■ Maryland, . 


7.4 


3.5 


16.1 


las 


11.8 


9.8 


96 


11.3 


15.0 


11.7 






Virginia, 


63 


e.6 


11.1 


10.1 


8.3 


8.6 


8.1 


13.7 


9,4 


9.8 






North Caralina, 


10.9 


B.5 


14.1 


5.8 


80.1 


B.5 


10.: 


11.4 


18.8 


83.0 






South Carolina, 


5.1 


3.7 


11.6 


5.3 


20.2 




10.1 


18.5 




lai 






Georgia, 


S6.6 


83.4 


38.3 


84.4 


46.1 


86.8 


38.9 


3&5 


ii.fl 


41.9 






I^uiiisna, 


8*3-7 


2S0.8 


457.8 


113.1 


39B.7 


844.3 


333.5 


36^8 


315.9 


451.9 




\ 


TeimeBwc, . 


58.3 


65. S 


53.8 


37.0 


76.8 


51.7 




58. 9 


56.8 


81.3 




\. Kentucty, . 


87.5 


34.3 


38.8 


89.8 


43.3 


87.7 


36.4 


48.0 


36.9 


54.3 




5 1 Misiisippi, . 
2^ Illinoii, . 
= i Michigan, . 
-VColumhifl , 


13*, 5 


158.1 


815.1 


76.1 


61.0 


193.6 


14.').0 


178.1 


118.9 


93.1 




n.2 


Be.5 




61.7 




79.8 


105.7 


713 


77.8 


136.4 




365.8 


37.3 


388.61389.8 


375.0 


373.4 


409.0 


359.S 


366.0 


395.3 




58.5 


RS-O 


18S.H U7.7 


79.1 


76.5 


58.1 


88.0 


Bl,3 


101.6 




33.? 38.1 


48.8 37.3 


19.1 


30.8 


37.fi 


58.3 


50.8 


68.4 


Plvmouth. 


i 


October 39. TS^2. 
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AiiT. X. — Account (^ ifte Great Cave of Gailenrcuth in Franco- 
nia, ami <yf'l},e Cave ofKirlcdak i« Yorhshire. With a Plate. 

X HE recent discovery of the cave of Kirkdale, near Kirby 
Moorsidc, in Yorkshire, containing an assemblage of the bones 
of elephants, rhinoceroses, bears, tigers, and hysenas, has ex- . 
died a great degree of interest among all classes, and ^ven rise 
to very curious geological speculations, respecting the period 
when these fosal remains were deposited, and the means by 
which they have been conveyed into their present subterrsneous 
habitation. 

The det^s of- comparative anatomy which these speculations 
involve, arc too extensive for the pages of a Journal, and the . 
geological conclusions which have been founded on them, and , 
which I'rofcssor Suckland has rendered so very interesting, be^ 
long to another department of this work. Our uitention at pre- 
sent IS to give an account of these caves, as objects of physical 
geography, and as a continuation of those interesting descrip- 
tions of the Caverns of tlie Guacharu, the Great Cave of Indi- 
ana, the Ice Cave of rondeui-le, and those in the Jura and the 
,Alps, which have already been printed in this Journal. 

^V Descriptiim of the Cave at Gailaireuih. 

^frrhe great Cave of Gailenreutb, near Bamberg, in Franconia, 
ie represented in section in Plate II. Fig. 1., as drawn on the 
spot by Professor Buckland, in 1816. 

The external mouth of the cavern is in tlic steep side of a 
hill, and communicates by the entrance passage A, which varies 
in helglil from rive to eight feet, and has a few bones irregu- 
larly scaltcreil along the floor. This passage expands internally 
into the first large chamber B, which has stalaclites of all azes 
hanging from its roof, and numerous bones of bears strewed up- 
on its floor. The second chamber C, on a lower level, is scpa~ 
rated from the first H, by a perpendicular precipice. Tlie bones 
are scattered more abiuidanlly over its floor than in B, and it 
has probably olhet -'nmunicating with it laterally. A 

large aperture D, lely downwards front C, and 

fpntains cart-load) The mass E is a compact 
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breccia, composed chiefly of bones cemented by stalagmites. The 
chamber C is connected with the vertical fissure G, by a long 
and low passage F ; the length of whicli is not represented in 
the Plate for want of room. It is so extremely low, that the 
traveller is obliged to traverse it by crawling on his hands aud 
knees. The vertical fissure G, which has very considerable 
depth and a width of only thtre feet, can be descended only by 
supporting the hands and feet on niches cut in the opposite 
^dt« of the fissure. The cave ends with an oven-shaped cavity 
H, which has been excavated artificially by the extraction of 
bones and skulls from the osseous breccia. 

To this general description of the Gailcnreutli Cave, as seen 
by Professor Buckland, it may be proper to add the more mi- 
nute account of it given by M. Deluc. Accompanied by the 
inspector of the caverns, who took with him a man who carried 
a ladder and some llgiits, the party first ascended the Wiesent, 
about hflJf a league on the Muggendorf side, uiid then crossed it 
K the Mills of Banifort. The precipitous sideaof the laUcy hatl 
every where the appearance of ruins, and ihey advanced to- 
wards each other at the points where the mills are placed. ' They 
here crossed over to tlic left bank, aiid arrived at llie cavern af- 
ter an ascent of nearly halt' an hour, The entrance, which is at 
first narrow, is imder a large rock, but the passage soon opens 
into a wide sp:u:e, divided into several cells, apparently produ- 
ced in part by the decompo^tion of the limestone, which is here 
uiiEed with a great deal of sand. Beyond this every thing is 
EDcrusted with stalactites, below, above, and on the sides. 

Near a crevice opening at the foot of a mass detached from 
the superior sii-ata, they jwu-tly descended by a ladder, about 
twenty feet long, into one of the loner chambers (viz, C in the 
Plate), where the bones had been accumulated in the greatest 
abundance- This crevice had once been nearly obstructed by 
stalactites, which were cut away in order to widen the passage, 
and there are marks of some fissures of this kind having been 
completely closed up in the same manner. The inspector in- 
formed Deluc, that when this cave was first entered, the bones 
were not all covered with stalactites, so that it was then easy to 
obtain well preserved bones, among which were entire heads, 
and other bones characteristic of the species of animal. The 
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incffase of the stalactites, however, since that time, has rendered 
it very difiicult to take out any bones, without breaking them. 
These bones belong to the white bear of the North {Ursus »pe- 
Iwua), though they differ, in some respects, from those of the 
same animal now living. Another chamber was discovered here 
at a still lower level, by widening an aperture, which the stalac~ 
tites had nearly closed. In order to reach this cave, the party 
was obliged to creep backwards about twenty feet (along the 
passage at F in the Plate), beneath a large mass of strata. This 
brought them to another space covered witli stalactites, where 
the search for bones was then carrying on. It was in spaces of 
this kind where the stalactites, when dug through, were found, 
in vuiny places, to have been Jbrmed on sea sajid *. 

^K Description of the Cave at Kirhdale in Yorkshire. 

P' The Cave of Kirkdale, situated at the lower extremity of 
the Dale of Bical Beck, is perforated in a limestone rock, refer- 
able to the Oolite formation, called tlie Oxford Oolite and Co- 
ral Hag. About 30 feet of the outer extremity of the cave have 
now been removed, and its present entrance is a hole in the per- 
pendicular face of tlie quarry, less than 5 feet square, which a 
person enters upon his hands and knees. The cave expands 
and contracts itself irregularly from 2 to 7 feet in breadth and 
height, diminishing, however, as it proceeds. It is about 15 or 
SO feet below the superincunibunt field, and its piincipal direc, 
tioD is E.S.E. It has several zig-zags to the right and left ; 
and its greatest length is from 150 to 200 feet. It branches 
into several lateral ramifitations, some of which have not yet 
been explored. There are only two or three places where it i& 
possible to siand upright, and these occur where the cavern is 
intersected witli fissures. " 

The first thing that is observed on entering the cavern (of 
which a section is given in Fig. 2. Plate II.), is a sediment of ar~ ; 
gillaceous and slightly micaceous naud A, covering the whole of 
its bottom to the average depth of about a foot, and concealing the 
actual floor. Upr "ing some way into the cave, the roof 



■ Sec the PklL Ta id Ddtit's Gc«("giru( TeavtU, i 

vol.i.l>. 191. 



J 



Degenptknt qf'the Cu/ee ofKirkihUe ti 

and ades are partially studded and ca.sed over wilh a coating of 
stalactite, which descends to the surface of the mud, as at CC, 
and forms over it a plate or crust, spreading horizontally over 
its surface like ice over a surface of water. The thickness and 
quantity of this crust varied with that on the roof and sides, in 
some places covering t!ie mud entirely, when the stalactite on 
the sides was most abundant, and in other places being totally 
wanting, both in the roof and the surface of the mud. A 
great part of this crust had been destroyed in digging up the 
mud to extract the bones ; but Professor Buckland saw several 
places where the stalactitic crust was very thick, and formed a 
continuous bridge across the mud. In some cases insulated 
stalagmites, like that shewn at D, have been formed on the sur- 
face of the sediments, by drops from the roof, but they are com- 
monly not larger than a cow's pap, the name by which the work- 
men distinguish them. 

The bones have been found enclosed in the stalagmites, such 
£fi B, formed before the introduction of the mud, but principal- 
ly in the lower part of the sediment. A few perfect Iwnes have 
been obtained, but most of them are broken into small angular 
fragments and chips, lying separately in the mud, whilst others 
are wholly or partially invested with stalactite. The action of 
this mud in preserving the bones from decomposition is very 
remarkable, and Professor Buckland found that almost the 
whole of their gelatine was preserved. The following Table 
will shew the nature of the bones which have been discovered, 
and the animals to which they have belonged. 



HjJEl 



Wolf, 
Fw, 

Unluiown oiiimnl, c 
Iho size of th 
wolf, 



Forty fragments of jaw-bone 
hundred canine toeth, ul 
have belonged to more than 100 
dliidualB. 

Two latge canine leelh, 4 laches li 
snd one under louth. 

One tusk, like that of the Ursus spclici 
of the German cares. 

Muij leeth. 

Man; teeth. 

A few jaws and teclh. 



Several teeth. 



Degcription 


ofOc 


Ctfoe ofKirkdale m Yorkshire. 


Etepban^ 




Twi> teeth. 


RhlnoCGroB, 




Forij or fifty teeth. 






Sii molar leelh, and fragmenta of iti 
eaniae and incisor teeth. 


H««, 




Tivo or three teeth j coronarj bone. 


Oi, (two ipedea) 




AstiBgalua, phalangal bone, and seve- 
ral teeth. 


Three wpecies of deer. 


Several teeth ; remaina of horns. 


Hflbbii, 




A few teeth and banes. 


Wfller rta. 




A great number of teeth and bone*. 


Mouse, 




A few teeth and bones. 


Raven, 




Right ulna. 


Pigeon. 




Left ulna. 


Lark, 




Bight Dlno. 


A small qiedo of duck. 


Bight coiacoid j^taxss of the leapula. 



Upon first removing the mud, the bottom of the i^ve was 
strewed all over like a dog-kennel, from end to end, with hun- 
dreds of teeth and bones, or ratlier broken and splintered frag- 
ments of the bones of all the animals above enumerated. They 
were found most abundantly near its mouth ; those of the larger 
animals, such as the elephant, rhinoceros, &c. occurring as ex- 
tensively as all the rest, even in the inmost and smallest recesses. 
With the exception of the hard and Bolid bones, scarcely a 
single bone has escaped fracture ; and in some of them marks 
may be traced, which, on applying one to the odier, appear ex- 
actly to fit the form of the canine teeth of the hya;nas that occur 
in tiie cave. 

From this comminuted and gnawed condition of the bones. Pro- 
fessor Auckland concludes that the cave at Kirkdale had been in- 
habited during a long succession of years as a den, by hyaenas, 
who had dragged into its recesses the other animal bodies whose 
remains are ibund mixed with their own. This conjecture re- 
ceived a very interesting confirmation from the discovery made 
by Professor Buckland, of many small balls of the solid calca,- 
reous excrement of an animal that had fed on bones. This 
substance was at first sight recognised by the keeper of the me- 
nagerie at Exeter Change, as resembling, both in form and ap- 
pearance, the fteces of the Cape hyrena which was greedy of 
bones beyond all other beasts under his care. As the bones of 
the hytenas are as much broken to pieces as those of the 
other animals, Professor Buckland hkewise infers, that the car- 
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Deacription of the Cave qfX^irkdalc in Yorkshire. ^^ 
cases even of die faytenos tfacmsclves were eaten up by their sur- 

To the probability of these inferences. Professor BucUond 
bas added very greatly, by an inquiry into tlie habits of mo- 
dem hysenaB, the largest lif which is one-third less than the fos- 
sil hyaena. It appears, therefore, extremely probable, that tlie 
animals had been draped into the cave for food by the hyEenos, 
who taught their prey in tlie immediate vicinity of their den ; 
and as they could not have carried it home from any very great 
distance, it follows that the animals upon whom they fed 
lived and died not far from the spot where their remains are 
now (bund •. 

Considering these animals as natives of this country. Profess 
sor Buckland regards the accumulation of their bones as a long 
prooese, going on during a succession of years ; and he supposes 
that the accumulation was considerably advanced before the in- 
uxxluction of the sediment in which tliey are imbedded, and bv 
which they have been so well preserved. This, indeed, seems 
scarcely to admit of a doubt, as tlie bones which had l>ecn long 
unco^•e^ed at the bottom of the dert, have undergone a decay 
proportional to the time of tlieir exposure, while others that 
have lain only a short time before the introduction of the di- 
liman sediment, have been preserved by its means almost from 
incipient decomposition. 

From an examination of the present condition of the bones, 
the mud, a*id the stalactite. Professor Huckland draws the fol- 
lowing inferences respecting the operations that have been going 
nn in the cavern. 
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Description of the Cave of Kirkdak in Yorkshire. 

f ; 1. There seems to have been a period when the cavern wHa 

Wt inhabited by the hyeenas. This period appears to have 

Ben very short, from the small quanbty (if stalagmite nowlbund 

1 the actual floor of the cavern. 

. 2. During the second period the hyEenas inhabited ihe^ca- 
earn, and the stalactite and stalagnule were atill forming. This 
lation would be rnuch interrupted by the congtant passage 
if the hysena-s, who would knock off the stalactites from the ro<rf 
ind ^dcs of the cave ; and accordingly, in some specimens of the 
Kcia, Professor Buckland found I'ragnients of tbe stalactite 
JBixed with the bones. , 

3. The third period, Professor Buckland conaders to be 
> that at which tlie mud was introduced, and the animals ex-' 
>ated, viz. The period of the deluge." He shews, tliat thia 
Dud could not have been introduced by iand-floods, often re- 
md he considers tlie veliicle of the mud to have been 
e turbid waters of the same inundation tJiat produced the dilu* 
j gravel of the surrounding coiuitry. 
• 4. The Jburih period is that during which the stalagmite was 
^ ■fcnned, which is deposited' over the upper surface of the mud. 
During this last period, no creature appears to have entered tbe 
cave, with the exception possibly of mice, weazels, rabbits and 
foxes, until its opening last year ; and no process whatever seemv 
to have been going on, excepting the formation of etalactitic itt* 
filtration. 

From the facts now mentioned, Professor Buckland had con- 
Rctured that other caverns, similar to that at Kirkdale, would 
e found. This conjecture has been confirmed, by the disco- 
of another cave, in a quarry close to the town of Kirby 
rside, on the property of C. Duncombe, Esq. who secured 
)m injury, till it should be examined by some persons pro- 
erly qualified. It was accordingly opened in the autumn of 18SS^ 
1 was found to contain chambers lined with stalactite, and 
w on its bottom mud, and bones imbedded in it. We have 
I that any facts of importance have been added to 
; given in the very interesting and able paper of Professor 
land. 



Art. XI.— .Sowi* Experiments on the Changes aAirA take 
place in the Fixed Principles of ihe Egg during Incubation. 
By William Pbolt, M.D, F. R.S". 

W E place p^at confidence in every ilang that comes from 
the pen of the author of the interesting memoir of which we 
are now to pve an account, Dr Proul's great accuracy, in- 
defatigable perseverance, and sound judgment, give to all his 
investigations the stamp of unalloyed excellence. The pre- 
sent memcHT contains a series of experimenis on a very curious 
and important subject; and although, as Dr Front remarks, 
" l6e experimenis are much iess perfect than he could wisli," 
still they add greatly to our present knowledge, and give room 
far imeresting physiological views. In the year 1816, Dr Prmrt 
commoiiced a series of experiments on tiie egg duiing incubation, 
with the view of ascertaining the nature of the cimnges which 
take place during tliat process. This inquiry was chiefly limited 
to the earthy and saline matters; but his attention was parti- 
cularly directed to the source whence the earthy matter of the 
dicleton of ttie cliick was derived. 

With these views, tlie egg was analysed in its recent and un- 
altered state, and at the end of the first, second, and third 
Teeks of incubation. His experiments were chiefly confined 
ro the eggs of the domestic fowl, but were likewise extended 
to tliose of tlie duck and turkey. This investigation, Dr Prout 
inlbrms us, was renewed, and the following statement contains 
ihe results of his various experiments. 

Prdimina}-y Experiment mi fJte Egg in its recent and unal- 
tered State. 
Tlie specific gravity of new laid eggs lias been found to 
vary from 1.08 to 1.09. Wlien kept for some time, eggs, as is 
well known, rapidly lose weight, and at lengtli become so light 
as to swim in water. This diminution of specific gravity is pro- 
duced by the substitution of sur for a portion of the water 
which escapes. Tlie following table shews the gradual loss 
of weight of an egg, during a period of two years : 

• AhrirtgPd fram Dr Pro-.K'j Moni^ir in the PhSloBuphind TnrmacrH.i.s, IS??, 
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•_Hciicu we learn, tliat a, moderately sized egg loses, at an ave- 
_ :, about -75 gr. in twenty-four hours, and this uniformly 
diuring a very long period. The loss appears to be somewhat 
greater in summer than in winter, owing, doubtless, *to the dif- 
ference in temperature, which, in the above instance, varied 
from 40° to T0°. The whole of the contents of diis egg were 
found collected at the smaller estremity in a solid state, but, on 
being put into water, tliey absorbed a large quantity of it, and 
iumed an appearance not mucli unlike that of a recent egg, 

smell being alw perfecdy fresh. 
The relative weights of the ^lell, albumen, and yolk of dif-i 
feient eggs are very different. With the view of investigating 
this subject, and of obtaining an average, the following experi- 
ments were made. The eggs were boiled liard in distilled wa- 
aud the dilTerent parts weighed immediately In their mmsi 
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Grains. 


Graina. 


Grains. 


Grains. 


SO 


39k3 


869. 


763.3 


108 


693 


873.5 


9Tt.S 


107.3 


. 5T5.8 


230.8 


919.3 


71.S 


516.5 


815 


803 


103 


303.7 


869.3 


870 




SI5.3 


973.4 


895.7 


»3.a 


605-5 


852.4 


951.1 


9S.T 


SI5.7 


857 


805.4 


06.8 


SI as 


BI0.8 


819.8 


T7.' 


.7.4 


S41.5 


88(i.5 


Mean, 93 




851.8 


8T5.3 



iciptef of' tlie Egg during Incubation. 
If ead) of these egga be aupposed to wejgli 1000 grs., the 
weights of the conslituent principies of eat'li, wlu'ii rt'diicctl to 
thi& common standard, wil] be as tbllow;^ : 



Sbell mid Mem. 
brane. 


Albumen. 


Yolk. 


Groiiit. 


Gnunl. 


Grains. 


lo^e 


516.8 


378.6 


1I0.B 


60S.5 


290.7 


ne.i 


flSB.3 


857.0 


69.0 


643.! 


«67.8 




fi7S.O 


307.* 




fi75.3 


305.8 


9&0 


(i36 6 




107.1 


566.0 


898.9 




681.0 


B.i7.7 


87.5 
Average, 106.9 


640.0 


87a, 5 


flOtS 1 8H8.9 1 



' the recent egg, then, be supjxised to weigh 1000 parls, the 
Uive pritportioiis of the shell, albumen, and yolk, will be as 
106.9, 604.a, and 288.9 ; and, for the Bake of easier compari- 
son in all the subsequent experiments, the numbers are reduced 
to this standard. 

When an egg is boiled in water, it loses weight, especially if 
it be remoTed from the water when boiling, and be permitted 
to cool in the air*; the water also is found to contmn a jKirtion 
of the saline contents of the egg. The ItKis of weight from 
boiting is by no means constant, but lias been found to vary 
ftam SO Co 30 grs., on the supposition that the original weight 
of the eggs employed were 1000 grs. On the same suppom- 
tion also, the quantity of saline inatter olitained by evaporating 
to dryness the distilled water in whieh an egg has been boiled, 
amounts, at an average, to about 33 gr. This saline resiiluum 
is strongly alkaline, and yields traces of animal matter, aiilphu- 
ric acid, phosphoric acid, chlorine, an alkali, lime, and mag- 
nesia, and carbonates of lime and magnesia ; in short, of almost 
every principle existing in the egg. The carbonate of lime, 
however, is generally the most abundant substance, and is ob- 
tained l>y evaporation in the form of a fine powder, 
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s Ej^erimcnts on the Changes itlikh 
} Tbe sheila of e^^ have bt«n analysed by Vauqtulin tind 
Merat GuUioi, but these chemists seem to have over-rated the 
quantity of animal matter, and of phosphate of lime, contained 
in them. When shells, which had been dried in vacuo at 212°, 
were dissolved in dilute muriatic acid, the quantity of animal 
matter obtained was only about 2 per eent., wliile the quantity 
of phosphates of lime and of magnesia never amounted to 
^uite 1 per cent. ; the rest was carbonate of lime, mixed with 
I htUe carbonate of magnesia. When burnt, egg-^ells, as 
Vauquclin has observed, yield traces of sulphur and iron. 

The membrana putamims, on the suppo^tion that the origi- 
1 weight of the egg is 1000 gra., weigliB, when dried in vacuo 
|tS12°, about 2.35 grains; and, on being humt, yields traces of 
jbospbate of lime. 

Soime Contents of the recent Egg. 
^ It may here be premised generally, that all the results of the 
Allowing analyses were obtiuned by combustion ; and that the 
rvations are to he understood as applicable to the whole of 
tte experiments subsequently related in this inquiry. 

Tile albumen burns with diificulty, unless care be t^en to | 
remove the saline matter by frequent washings; but if this ' 
point be attended to, the whole of tlie carbonaceous matter 
may he burnt oil' even in a covered crucible. lu the subse- 
quent experiments, the saline and earthy matters were removed 
(1 the crucible after combustion by distilled water ; a httle 
pimonia was then added, and the whole permitted to remain 
j^ rest for twenty-four hours. The clear solution containing the 
Ikaline salts was now carefully poured off, and the insoluble re- 
iduuni, consisting of the phosphate of hme and triple phoft-< 
late of magnesia and ammonia, after being washed with dis- 
iJled water, was dried and weighed. The alkaline solution, 
Igether with the washings of the earthy phosphates, were thett 
Ijraporated to dryness, and exposed to a low red heat ; and the 
^ght of the saline residuum being accurately noticed, the 
thole was agidn dissolved in distilled water. A few drops of 
^^Utric acid bei idded to neutralize the excess of alkali 

present, okrate ' dropped into the solution as long^ 

as any preapil irecipitate was obtained by de- 




ftjeed Priitcipks ^llte Egg liitriiiff litcubalivn: 
earning off the solution as before, and, after being well washed, 
eight ascerUunud : from this the (jiiaiility of sulphuiic acid 
present was determined by caloHlation. To the solution thiis 
fre«i from sulphuric acid, nilrate of barylcs, and nfterwurda 
ammonia, were added. The pliospbate of barytes thus Hjtaio- 
ed waa wllected, waehed and weighed as before, and die quan- 
tity of ptiosplioric acid present obtained by calculation. Nitric 
acid was again added in slight estei^ to the original solution, 
and nitrate of silver dropped into it as long as any precipitate 
fell : from the chloride of silver obtained, die quantity of chlo- 
rine present 'was estimated. Lastly, The weigiits of the sul- 
phimc and phosphoric acids and chlorine were added together, 
and their amount subtracted from the weight of the alltdiiu; 
renduum formerly obtained by evaporation, tlie renuunder, of 
course, indicated the quantity of pulasli and soda, and carbo- 
nates of potanh and soda present. Finally, the proportion of 
the earthy pho8i}hnte3 to one another was determinetl, and tlie 
quantities of the bases and acid obtained by calculation. 

The yolk of the e^ is exceedingly difficult of aintbuatuni : 
and, indeed, without proper precautions, cnnnot be burnt ftt ill, 
on account of tlie large quantity of phosphorus contiuned in it, 
which, by undergoing a [jartial combustion, forms a gta-ssy coat- 
ing', that efl'ectuully excludes the contact of the iur from the 
ooal, and prevents its farther combustion. After a variety of 
attempts, the following were the two methods employed. Tlie 
yolk oi on egg which had been boiled hard, and dried by ex- 
posure to tlie air, was rubbed in a mortar with a quantity of 
lucarbonate of potash. The mixture was tbeii introduced into 
a platjna crucible, and exposed to a strong red beat, till the 
flame had ceased to escape from a small hole lu die lid. The 
crucible being now removed from the fire, its contents, when 
cold, were again pulverised in a mortar with nitre. This mis- 
lure was then introduced, a litde at a time, into die covered 
crucible, till the whole was burnt. To die rewduura distilled 
water was added, which of course took up every thing hut the 
earthy pliosphates, which were separated and weighed, while 
thedkaiine solution, like that before mentioned, obtained Irom 
the albumen, was submitted lo the action of the appropriate re 
agents, and thu^ the quantities of die diircrtuit acids present 
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(te Dr Pioui's Experivitnti on (be Cluatges KUivIt take piucr 
asceruuntxl. In this manner every ttuug was det^mined, ex- 
cept the proportion of alkaline matter present ; aud to ascartain 
this, other experiments with different yolks were made, in which 
time and nitrate of lime were eubstiiuted for the bicarbonate 
and nitrate of potash. 

Berzelius has remarked, that the sulphuric acid obtained 
from albumen is probably a product of cumbuetion, and exists 
in it naturally as sulphur. The same also appears to be the 
case with the phosphoric acid, especially that obtained from the 
yolk. The chlorine seems to exist originally in union witli 
Bodtum, fgrming common salt. As to the earthy principles, 
Bwzelius is of opinion that their metallic bases are probably to 
be considered as constituent principles of the primary animal 
compounds. These circumstances have induced me to state the 
quantities of the acids obtained separately from the bases. 

The relative proportions of tlie saline principles of different 
eggs vary in some instances considerably. The three followiog 
are selecled from a variety of other analyses as examples; the 
weight of each egg being reduced, for the sake of comparison, 
to 1000 grains. 
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fit tJte Tixed Pnncipks of {he Egg during Incmbafum. IBI 

The inalym of the yolk of the recent ^g shews it to coa- 
JBH of the following principles in the proportion mentioned 
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Water, 


170.2 
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YeUow Oil, . 
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Experiments on the Egg at the end of the first week of 

Incubation, 

On the suppo^tion that the egg originally weighed 1000 grs^ 
it .baa generally lost about 50, at the end of the first week ; and 
tli^ weights of the constituent principles *of two eggs in their 
moipt ftate, were as follows : 



ITnchanged albumen, . . . . 
Modeled alhameOf . . . . 

Lki. amnii, membranes, blood-veaaBls, Ac. 
Anfibal, - . . . . . 

Yolk, 

Shell and loss, .... 



No. I. 



Grains. 

232.8 
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: ^%A» the present inquiry seems to be in some respects illustra* 
five of the subject, I shall offer a few remarks on the general 
phenomena presented by the different constituent principles of 
the egg at those periods at which it has been submitted to exa- 
wination. 

Itbaa been observed, that soon after incubation has com- 
menced,' the yolk becomes more fluid than usual, and that as' 
the Mquor amnii increases, that portion of the albumen occupy- 
ing the upper and larger end of the egg begins to assume a pe- 
culiar ji^pearance. In the present experiment, in which the 
egg was previously Ixnled, the liquor amnii and portion of a!U 
bumen in question, about the eighth day, exhibited sometYvVng 
of the appearance of curds and whey. ;Nor was the aiw\ogj 
confined to appearance only, for the <:-urdy looking ir^aVVfcT,' 
which was of a yellow colour, and which I have termed rrt odfe^i 
albumen^ resembled the coagulabJe pa,^ ^f tnilk in its -j>tcj^- 
ties, in so far as to contain jntermixed ^.i ^H \t an oily or l^vxvj^^- 






Dr Proul's Eseperimentt on ihe Chtmgea which take flaee 
ceous principle. A portion of this oily principle was found to 
)luble in alcohol, the solution having a bright yellow colour; 
in short, to possess all the properties of the yellow oil exist- 
in the yolk. The yolk at this period has become more 
!liid, paler, and, as is rendered probable by the abcwe table, 
although the fact be denied by Haller, heavier. These appear- 
ances of the albumen and yotk have induced with some a belief 
that an interchange of principles lakes place between them, 
while others seem to have mistaken the yellow modified albu- 
men for the yolk itself. That an intermixture of principles 
has really taken place, there can be little doubt ; yet the two 
are not indiscriminately mixed ; for when the egg has been pre- 
viously boiled, the yolk, though softer than natural, is never- 
theless rendered of a firmer consistence than the modified albu- 
men, and can thus be readily separated from it; there being 



be^des a distinct line of demarcation betwi 









ansmg, ap- 



:ntly, from the proper membrane of the yolk. Another 
iment in favour of the t)pinion in question, is derived from 
following analyses of these constituent principles of the egg, 
from _ which it will be found that the quantity of saline matter 
is diminished in the albumen, and increased in the yolk. It is 
a s'mgular and striking fact, however, that although the oily 
matter has made its way to the albumen, very htlle of the phos- 
phorus, which exists in such large quantities in the yolk, has 
been removed from it. 
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I Ae Fkeed Principles qfOie E^ dwing^IncabaSm. Tft 
The following are Che results of an analysis oiade two days 
later, or cm the tenth day of incubation ; 




L'achsitged albunieti, 

IftdifM •Jbamen, v 

nal, membranE, V 

"- ■ i 



Lime, Mug- 



At this period the proportion of phosphorus is somewhat dimi. 
nubed in the yolk, and increased in the animal and itii appen- 
dages. The chlorine and alkaline principles seem also to have 
diminished in tlie ^yolk, and to have increased a little in the aU 
btiminous portion. 

Eirperivietttt on the Egg at Hie end of Hie sccemd week. 
At the end of the second week of incubation, an egg has lost 
upon an average about 130 grs., on the supposition that its ori- 
ginal weight was 1000 grs., and the weight of the constituent 
principles of two eggs were as follows : 



At this period the animal has attained a considerable size, 
wtule the albumen has liecome diminished in a corresponding 
degree. The albumen has also acquired a very firm con^st- 
epce, especially when coagulated by heat. The liquor amnii 
has become more fluid, and the modified albumen formerly men- 
tioned, has very much diminished in quantity, or disappeared. 
The yolk, which at the end of the first week seemed to have 
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I iacreased in bulk aud fluidity, lias now appareuily acquired its 

I urigiiial si/e and consinltiicL-, The following are llie resulw of 

I iht: andysca ul' the couslilucnt principles uf tlie above two i^gs: 






M 



Unchanged al- 



^ 



Pota»h,l,ime, 
^uda, ftlMagni 
Caili.of|&Carb. 



■S . 



S Cnrknt Carb. 



An egg analysed two days later, oi' on the seventeenth day of 
incuhaiion, gave the following resuitH : 



Lime, ttag. 
narbonnle 



At tills period ossification lias made some progress, the yolk 
has parted with some of its phosphorus, which appears in the 
other principles of the egg, and the quantity of earthy mattw 
ha? increased. , 

Experiments on ihe egg at the end of the third week, oril 
Hit fali period of iDcuhatimi. 

At this period an egg has lost upon an average about 160 
grains, taking the orieinal weight to be 1000 ; and llie weight of 
the conBtituent j ' 'wo eggs in iheir moist stale, ai^, 

withooT boiling. 
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160 
It of 

J 



ilea of ike Egg during liicubatvm. 





39.1 

553.6 
141.3 
267.0 




KU,5 


IfQllL, .... 

ShrIL snd 1n»s, ... 


IflT.7 
247.1 


1000.0 


1000.0 



At this period, all llie iin|M>riant changes of iocLibation are 
nanplcied. The athumen ha« now disapireared, or is reduced 
tu a few dried niembranes and an earihy residuum. The yolk 
a coD^derably reduced in size, and is taken into the abdomen 
of the ehick, while the animal has attained u weight nearly cor- 
responding to the original weight of the albumen, added t« 
lh>t lost by the yolk, mtmts the total loss of weight sustained 
by the egg during incubation. The alkaline matters and elil<>i 
one. which have been decreasing tioni the commencement of 
incubation, have now undergone farther dimiuulioa in quantity, 
while (he earthy matters have increased in the most striking 
manner. The other principles seem to have suffered very little 
change in quantity. The following are the results of the analy- 
ses of the above two eggs : 
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These experiments, then, demonstrate, or render probable, 
the following circumstances. ' ' ' 

1. That the relative weights of the constituent principles of 
dlflerent eggs vary very considerably. 

2. That an egg loses about one-sixth of its weight during in- 
cubatbn, a quantity amounting to eight times as much as it 
loseB in the same time under ordinary circumstances. 



'M 



^jt Dr Proul's RxrperhnenU on tfte Otanges wkkk talxp 

8. That in the earlier stages ol' iuculiatioii, an interchange ot 
principka takes place between the yolk and a portion of the 
albumen; that this interchange is confined on the part of the 
_ ycJk to a little of its oily maLter, whicli is found mixed with the 
above mentioned albumen ; that this portion of albumen under- 
goes some remarkable changes, and is converted into a sub- 
stance analogous in its appearance, as well as in some of its pro- 
perties, to the curd o( ciillc ; and, lastly, that a portion of the 
watery and saline portion of the albumen is found mixed with 
the yolk, which becomes thus apparently increased in aze. 

4. That as incubation proceeds, the saline and watery parts 
agiuu quit the yolk, which is thus reduced to iu original bulk ; 
that in the last week of the process it undergoes still further 
diminution in weight, and loses the greater portion of its phos- 
phorus, which is found in the animal converted into phosphoric 
acid, and in union vAih lime, constituting its bony skeleton ; 
and, lastly, that this lime does not originally exist in the recent 
egg, but is derived from some unknown source during the pro- 
cess of incubation. 

These, and other interesting circumstances, arising out of 
the present inquiry, suggest some important hints respecting 
certain operations of the animal economy. They also serve to 
direct the attention of the microscopic inquirer to the investi- 
gation of points, which tt is probably within his power to eluci- 
date, but of which, at present, we are ignorant. This part of 
the subject, however, cannol be in abler hands than it is at pre- 
sent. To the distinguished phy^ologists, therefore, who have 
b een recently engaged in the investigation, I willingly leave it, 

^Hnd shall conclude with a few remarks only on the uses of the 

^HMIIi^, and the apparent generation of earthy matter. 

^K'^ Sir Everard Home and Mr Hatcbett have concluded, from 
thm experiments, that the yolk is analogous to the milk of vi- 
viparous animals, hut more concentrated, and that its chief use 
B to afford a pabulum to the young animal during incubation *. 
B opinion, which is indeed as old as Aristotle -f-, is corrobo- 

■■ PkiL IVant Vi -[ mj. 
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ccd Priiu.-iples of0ie Egg daring Incuhatt 
rated in a striking manner by the present iiiquiry. Mr Hat- 
cFiett has also made the important nnd curious remark, that in 
the ova o£ tho«e tribes of animals, the embryoa of which have 
bones, tha% is a portion of oily matter ; and in th >se ova whose 
embryos con^st entirely of soft parts, there is nwie. Hence it 
IB concluded, that a certain portion of oil is necessary for the 
formation of bone. The present inquiry cannoE be said to con- 
finn or iDvalidate this remark, for although in the earlier stages 
of incubation, Iwfore ossification has moinienced, a portion of 
the 4x1 of the yolk is appropriated to the purposes of the econo- 
my of ihe animal, yet by far the greater portion of it remains ; 
and aome of it is even retained by the yolk till its final dieap- 
pesrancc *. One great use of the yollc evidently is to fumisli 
dtc phosphorus, entering as pliospb.oric acid, into the skeleton 
of ijie animal ; but that the eathy portion of the bones is dc- 
^ed fmm the transmutation of the oil into lime, cannot, per- 
haps, be safely asserted in the present state of the inquiry. 

With respect to the earthy matter found in the skeleton of the 
chick when it quits the shell, I think I can venture to assert, 
after the most patient and attentive investigation, that it does not 
pre-exist in the recent egg ; certainly not, at least Jn any known 
state. Tlie only possible sources, thej^fore, whence it can be 
derived, arc from the shell, or transmutation from other princir 
plea. Whether it be actually derived from the shell, cannot be 
determined by chemistry ; because, as we Have seen, the shells 
of different eggs differ so much, that the application of averages 
is out of the question ; and we are of course precluded from as- 



CibUB in luleo i»t. Hist. Nat. x. 53. 

" I enonuQcd a chick on Ihe eighteenth dny after intubation. The jolk was 
now leduccd to lesi than i grs., but it wus of ita nriginsl yellow colour, and of 
coune coDlained oily matter. When burnt, it ktl tnunt of phosphate of lime. 
Qr Mocarltiey attempts lo show that the yollL does oot pass into the intestine 
through the ductus vilello intestinalis, but is taken up by absoqition : and an oi- 
BuppoTt or this opinion in, that the enrlby matter is ItSl 
he yoLk. In the preaent inaiance, however, the quantity of earthy 
matter wu lery minute : it bid therefore disappeared, as weU as the other prin- 
ciples of the yolk. When the diidc is younger, the quantity of earthy nutltei !■ 
«aid to be much larger. Hallci asaerta that the yolk disappeared about the si]i- 
teenth day ; and Aristotle long ago remnrked, that very little of it was left on the 

h day, afUi the chick had left the egg. 
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t>r Prout'a Erperimenti, ^c. 
certmning the exact quantity of lime any particular shell origi- 
ginally contains. There are, however, very strong reasons for 
believing that the earthy matter is not derived from tlie shell, 
In the first place, the membrana pulaniinis never becomes vas- 
cular, and seems analogous to the epidemiis ; hence the hme #f 
the shell, which is exterior to this niemlirane, is generally conai" 
dered by phyaologisls as eidra-viMctdar *. It is, therefore, ex- 
tremely difficult to conceive how the earth in question can be 
introduced into the economy of the chick from this source, par- 
ticularly during the last week of incubation, when a very large 
portion of the membranes are actually separated from the shell. 
Secondly, Both the albumen and yolk contain, at the end of in- 
cubation, a considerable proportion of earthy matter (the yolk 
apparently more than it did originally) ; why is this not appro- 
priated, in preference to that existing in the shell? In opposi- 
tion to these arguments, it will be doubtless stated, that the shell 
of the egg becomes brittle at the end of incubation, and appears 
to undergo, during that process, some other changes not at pre- 
sent understood. To wluch it may be answered, that this brit- 
tleness has been attributed to the separation of the membrana 
putaminis, and the exsiccation of the parts by so long an expo- 
sure to the heat necessary to the process of incubation ; and \a 
this manner, all the known clianges produced on the shell by in- 
cubation may perhaps be satisfactorily accounted for. Until, 
therefore, it be demonstrated that some other changes take place 
in the shell, I confess this argument does not seem to me to 
have much weight. I by no means wish, however, to be under- 
stood to assert, thai the earth is mo( derived from the shell; be- 
cause, in this case, the only alternative left me, is to assert that 
it is formed by transmutation from other matter, — an assertion 
which I confess myself not bold enough to make in the present 
state of our knowledge, however strongly I may be inclined to 
beheve that, within certdn limits, this power is to be ranked 
•among the capabilities of the vital energies, 

* See an Eaaay " On the Connectian between tbE Vascular and ExtrB-vasculu 
Firts of Aninwls," by 8i s. T b oh eon'i Annals, voL vi.p. 1T4. 
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Attx. XII. — Notice of' the Attempts to reach the Sea by Mac- 
ke>izie'a River, a'mee the Expedition qfSir'ALEXJsoER Mac- 
kenzie. 

i HE 4th Volume of the Memoirs of the Wemerian Natural 
History Society, lately published, contains a series of interesting 
papers, on zoology, botany, mineralogy, geology, meteorology, 
and hydrography. The activity of this association is highly cre- 
ditable to tile Edinburgh School of Natural History ; and the 
perfect freedom of discus^on displayed in all its memoirs, from 
the first establishment of the Society to the present moment, de- 
monstrates the right fechng which actuates those naturalists, 
who, by their learning, zeal and activity, have procured for it 
» distinguished a rank in the scientific world The notice here' 
reprinted *, we are confident will be read with interest by our 
readers, atid the more particularly al this moment, when the 
piiblic attention is powerfully attracted towards the northern re- 
gions of the earth, by the expected appearance of the Journals 
of Captiun Franklin and Dr Richardson. 

' The North- West Company first established a fur-post on the 
Kanks of Mackenzie's River in the year 1795, and have ever 
^ce maintained a greater or smaller number of establishments 
on' various parts of its course. At present, the lowest or most 
northerly post is Fort Good-Hope, situate about 100 or 120 
imtes below the influx of Great Bear-Island Lake River, and, 
as 18 supposed, about tJiree days' voyage in a light canoe from 
Ae sea, which, with the current of such a river, is usually esb- 
COated at from 50 to 80 miles per day. From the summit of a 
small hill behind the Fort, the upper limb of the sun is just vi- 
sible al midnight, on the 21st of June. 

In the immediate vicinity of Fort Good-Hope, and on the 
east side of the river, the Hare Indians reside ; and their landa, 
to the northward of the very extensive piece of water which 18 
named Great Bear-Island Lake, and which is said to be infa- 
riJor in size to Lake Superior alone, borders upon the Eskimaux 

* Resd beFbre the Weinetian Sodely, 17th November 1S!1, and inaerled in the 
Mb volume of its Mmhwib, receoll]! publiihed. 
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*3llempts to reach the Sea by Mackenzii'i li'ivt 
grounds, which skirt the eea-coast. The Fort is also visited by 
the Loucheux, or Squint-eyes, who inhabit the west bank of the 
river, and who are separated from the Eakimaux by the Ver- 
milion River, about 2J days' voyage below Fort Good-Hope. 
At this boundary they often trade with the Esktmaux, and ob- 
tain, at a higli price, certain smooth sea-sbells, tu be inserted as ' 
ornaments into the septum of the nose. They have also obtain- 
ed at these friendly meetings, strips of whalebone, and pieces of 
the skin and other spoils of sea animals. Notwithstanding this 
occasional friendly intercourse, however, these two tribes more 
oflen enter each other''s territories ia a hostile manner ; and so 
many of the Eskimaux have been cut ul^, that that nation is 
justly very jealous of the visits of strangers. 

Two attempts have been made to reach the sea since the pe- 
riod of Sir Alexander Mackenzie's voyage. The first, by Mr 
Livingston, in the year 1799 ; when that gentlemai^ accompa- 
nied by James Sutherland, an interpreter, three Canadians, and 
three Indians, descended iu a bark-canoe, a little below the Ver- 
milion lliver above mentioned. Here they met with a single 
Eskimaux in his small seal-skin boat, whose first act, notwith- 
standing the disparity of force, was to discharge an arrow, which 
penetrated through the ades of the large canoe. They ap- 
proached him, however, and adopting the mode in use among 
the Indian nations of discovering the intentions of strangers, 
presented him with a portion of meat, having first chewed a bit 
of it themselves. He threw it away witli disdain, and refused 
to receive any of thdr presents ; but directed them to put ashore, 
and made signs that his countrymen were at no great distance. 
They complied with his request, whilst he proceeded down the 
stream ; and in a short time returned, accompanied with five of 
his companions, each in his small canoe, and armed with a bow 
and arrows. Mr Livingston endeavoured to conciliate them by 
presents of beads, and other articles; but instead of appearing 
pleased and grateful, they tied flie strings to a pole, and cut 
them in pieces with their arrows. I'hc Indians now warned Mr 
Livingston, that he w"!'! in vain attempt to establish a friend- 
ly communicatioD -ople in their present state of • 
mind, and were ur tte embarkation, when it was 
<iiscovered that tht canoe hod been conveyed 



is io reach Oil Sea hy Mackeimc's Rivrr. 
■way by stealth. Such an unequivocal deir.onstration of a bo»- 
lile purpose, increased the apprehensions of the party, and they 
burried into the canoe, but were instantly assailed by a flight of 
arrows from the Eskimaux, each of whom shot three from his 
bow at a time. Mr Livingston and a. Canadian traveller fell 
under the first discharge : two of the Indians, who had net yet 
embarked, but were holding on the bow of the canoe, let go, 
and escaped into the woods, whilst James Sutlierlanu ocd the 
other survivors floated down the stream.. They were instantly 
pursued by the Eskimaux in their boats, and the Indians from 
theii hiding places observed die conflict to be carried on until 
five of the Eskimaux were killed, and James Sutherland was 
iefi alone in the bow of his canoe, which was in a sinking con- 
ditku. This much was leomt from one of tlie Indians, who 
travelled to Fort Chepewyan with the account of the melancho- 
ly catastrophe, having, in his route, had his wants supphed by 
parties of the Loucheux, and other nations he fell in with. It 
was afterwards ascertained, tlirough the medium of the Hare 
Indians, that the canoe had drifted down opposite the md.i en- 
campment of the Eskimaux, and that James Sutherland there 
threw himself into the water, swam ashore, and placed himself 
betwixt the knees of an elderly man, for protection. A consul- 
tation being now held, his destruction was decided upon ; and as 
he waB judged invulnerable from his having escaped from the 
conflict without a wound, tliey effected their purpose by tying 
a stotte round his neck, and dirowing him into the river; his 
protector having, in tlie mean time, conveyed himself away, it 
being contrary to their ideas of humanity, that he should wit- 
ness tlie death of his proleg^. 

The year following this tragical event, a party of the Red- 
knife or Copper Indians, making war upon the Eskimaux, at 
the mouth of the Copper-mine River, found some part of the 
clothing of Mr Livingston's party in the huts of those they de- 
Htroyed, 

A second attempt to reach the sea was made by Mr Clarke 
in 1809. He descended the river as fai- as the asaemVilage of 
islands which form the various channels of whieli Sir Alexander 
Mackenzie speaks ; but here a numerous party of Eskimaux, 
occupying both bajjl^ of the river, put themselves in such a me- 
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JUempU to reiuA iiw S^bjf Mackeiixie' 
nadng attitude, that it was deemed prudent to return, wttt 
makiDg any attempt either tu hind or to proceed ikrthi 

In 1810, a large shoal of porpoiseS' came- up to Fort.6Dod' 
Hopej to the gFent grief of tile nattven^ who^declured that such 
visits were always attended hy a faUing afl'itt l}ie (islieryt wluoh 
accordingly proved very bid Uiat .H-aeuii. This fad, we ihink, 
lends to prove the near vicinity of tlie sea, and lliat Sir AlexaD- 
der Mackenzie either actiHklly saw it, urtvaa willun a.vvcjijabqift 
distance of it. ! ' ■.- 

The country throLigh nhich Mackensttti'B Biven Soirai a\ 
to uft'er a tine field for naturalists, and we have had oianyitlMV- 
esting accounts of k from those who have resided thera^. Itiis 
well worthy the attention of a mineTAlogistf "Who wuuldrlwYS an 
opportunity of viewing ' the operations of Natur* om a.-gr9ud 
ecalei The Rocky Moumains nange akxi^ l)ie western »ide,uf 
the river, at a greater of smaller distance fr«ni itfi batiks ; in 
aome f)luoe« receding to the distanceof 70 miles, at otiiors ap- 
proaching [he veiy verge of the stream, and at one spot below 
the Great Bear Lake River,"a continuance of the same ridge ap- 
pears on the eastern side of the river. 

A kind of sheep fre<]uenls those mountains, which,' from dfe- 
scription, appears to rcsemhie, or to be the same. mi\\\WAr- 
gcdi, or Oviii montana. It haS very large, striated, spiryj horns, 
and is clothed in the winter with a thick coarse coot ttf liair, 
Jike that of the rein-deer, which falls off in the summer, and is 
succeeded by a shorter' and finer covering'". There is aiiollier 
animal of still greater interest, which the traders call' the Goat, 
and which would appear to be a species of aniehipe-f-. "IlslidmB 
Smooth, short, and blacky are directedbttckwards, wrth » Might 
coi^iatute^ It b about the size of a sheep, and, in the winter, 
has a coat of long curled hair, said tu be of a ailky tineiteNa and 
lustre. It springs with grwii agility from precipice to preci- 
irice, and possessing, like the sheep, a very quick eye, its cap- 
I ture i.s attended with much difficulty. I have heard that the 
ekina of tiiesa aniuial& Iwve been seut to Europe ; but neithuc of 

leit appear! to be the KockyimonntBin Sheap, 
vulume i>f thla JouiiwI, p. 138. 

ma] K'erc sent ftoin Hu£>an'jj Baj by 
lid proved to be the true Argflli. 




Sywaler on tfie MagneiUm ^maaMeonc. 
Ihem have liUherto been tflken alive. A very largff kind of 
rein-decT is also found on those mountains. 

The natives make knives of a white translucent stone, which 
they detach in large sharp-edgeti flakes, by greasing a portion of 
the rock, and kindling a fire upon it. 

Thej' also dig up an edible unctuous earth, similar, pmbablyj 
to Oiat which is found at the mouth of the Orinooko ; and uae 
OS a pigment a mineral substance, which they find at the hot- 
torn of a small subterraneous stream. It is in the form of 
roond, flattiflh, ponderous grains, of a shining black colour, 
with a greasy feel, and adheres to the skin only when mixed 
with grease. A large specimen of native mlver was alio fonnd 
in Ibat neighbourhood in 1796. 

Near the Great Bear Lake River, there are some coal-tnines 
on fire. And there ore several fountains of mineral-pitch, one 
in particular, which rises in the channel of the river, at a. spot 
which, from that circumstance, is named the Flaming Point. 



AsTi 2ivIII* — On i/ie Magnetism of Hie Brass-work ofSurvejf- 
,iing I^tniments. By Mr J. By water. In a Letter to Dr 
Traill. Communicated by Dr Traill*. 

Deak Sib, >ihtf 

W HILE rewding at Notlingliam in the year 1810, sonic 
mi^ncticai IacIs came to my knowledge, which may not he un- 
worthy the notice of the Literary and Philosophical Society. 
During the above period, I was applied to by a respectable 
house in the neighbourhood to reiwir, or more properly connect, 

' A fact BtmiUr to that dewriUeclin ttia foUoving pa]ier, was conuuunicBted 
to na some time ago by Mr J. Nopier, H. N. who observed it at Halifiix, Nom 
Seotui, in Ibi summer of 1821- When he was making some obnervations on the 
vnlatim of the compaiB, he wai surptlicd al the Blugglih ani! unselllcd motion of 
Ibe natiUc, and va* led to cot^ectore that some pait of the brasi^tand beUmgine 
u> tbc inslruiDtDt which he lued wa* magitetic. Upon maldng the trial, he found 
llita to be the caie, and the degree of mogqetiun was Buch as to dtaiv the media 
from I j to to d^n-eea out oCita place, and to retain it in thei podiion uhen it was 
In contact with tl 

JANDART 1823, 
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8* Mr BywAtei' on the Mttgnitism o/' Bratd-woi k. 

a miiier'd dial. In repniring and adjantiog this instrusieot, a 
regiiiai- atteniion wa» paid lo thow parts un wliicb the correot 
detion of Uie inBtrumeni dejiends ; but after tlua had been dime, 
tfae dial stHl remained impertecL, sometimes pc^Dttng curreutly, 
while at other times its indications were quitq erroneous. To 
counteract this irregulai-ity, new agate-caps and nefdlcs wera-ap- 
{died, some uf which were procured from one of the best makers 
in L<Hidon, and the others were got up by an expert country 
vorkaum^ yet the insular action of the dial still continued, 
and the case seemed too diflicult and perplexing to admit of,a 



' liJader these disappttttitaients, it occurred to me that the bnia»- 
«<xk belonging to the instrument tnigbt be so far aiagnMic» as 
to 'produce the irregularity in question ; a conjecture which expe- 
-rinetttt proved to be true, for both the limb and rii^ were Btrong- 
ly lilB{»netic, Ah a further proof that this waa die source, of' the 
(jn>oneotia action, the above two defective parts were replaced 
by Mr Bate, and then the instrument became uniformly correct. 

Just ftAer the dial hfid Iteen put in good order, a persoa call- 
ed upon me, and, seeing the instrument, observed I had got 
** a dial that was bewitched, for it had led many workmeB 
astray ; and that he and five men had nearly been plunged into 
an old shaft by Its incorrectness.'' Upon further inquiry; he 
told me that it had been sent twice to the maker's in London, 
three times to Derby, and twice to Nottingham, to be put in 
good condition ; but all of theni returned it imperl^ct. Had 
these facts been stated to me when I received the int^umoiC, 
tnoBt probably I should liave suspected the chai'acter ot the 
brass, without such a waste of labour, though nothing of the 
kind had occurred to me before. 

The accompanying Hmb or plate you will find strongly mag- 
netic, though it haS' 'been laid aside between ten and tvelve 
years. 

I have chiefly been induced to recall the particulars of this 
subject to mind, by a conversation 1 lately had with a gentle, 
man from Stafford"*''"' t Shropshire, who informed me that 
be had laid out b d three hundred pounds in sur- 

veying instxumer . and yet he had only one oa 

which he could d 



■These fiuxs shew the noces^ity or«\<w)imi)^jwhtiltier, th^Jfj^s 
of vlHcfardcJicale iiis<Fuiiwiit«<are tu rbe iiQHtle m.DVigfu?ti(!|i. aofl 

snxtiyoitr servkr. Iremaiii. Oaar Sir; ytiurs triilyi , .< 

' LiVEKl'OOl., 1 J. B\«VATKIt- 

■;"iii"f.> i- , " ~ ~~ " — — ^ 

.hMti!^R.i^tVi-^J«cmi^t^^ GraMW^ater^Us of Beutik^,> 

~^^Unt!-i, !■! ntny'(]qi-: 1-1 1 I (.1- I, -. ' ., ■■■ii ii,.fl, 

IIaving encamped for ilie night at Gmigeoli, we nfinr(^be<l 
the'iK.-xt morning to KniuutGe, wbero the iirst of the Falls if si- 
material ^»iit 9 BiikG from uur former Camp, iravtilling i)i a 
vecterly- direction thrtnigh a level anil well ciiliivatetL lioHiilry. 
l^Mhing is cither heaid or ie<eii of the Fall, lill yuu ap^*'«1i 
«ilhin a tew hundred yards, uhen all at ouce a deep autl. .pr>3qu 
piteus chasm iu the eajfth is jiresemed to the eye, and tli?, ixf^ 
ing of wuter annoiiiKie,? At to be near at hand. On *dv$Dcii)g 
bf the soul h tiide of the streani, which Ibrms Uiecaseadei lUtd is 
eallcd'the Mahanuddy, a speetatur is compelled La crma, surftB 
lo-olitaofl a complete and perfect view of tiic full, whivU . flows ' 
JMo a ciwukr baeon, iwojecting inwarda, and fbrniitig a kintW 
i)t>ck; from which tht; water emptier itself at the ^llitf end. 
The opposite wde of the pool is the best place to view it i lite 
tank being considerably raised above the top xA' the tail, coiu- 
mnds a fine and extensive prospect of the scenery, ahovf, be- 
lavr^ and around. Oti a rifung ground, covered with juitgte, si- 
tuated between the Mahanuddy and adry dell, which, during 
the rains, the natives say is Jilled with water, Elands a Htniloo 
temple, conspicuous neither for neatness norolegnuceof arcbitec- 
tut«, but plain and dirty in the extreme. 

"'Tbis hillock, during the monthsof July and August, ig an 
island, being surrounded on three «des by a torrent of water, 
■■ '■ r»S . . I 

■ Thew stupcndDun walertalla uc <m the livers Mihaiiuddy, fiehiir aiid TMit, 
in tbe province of GundWana. The Mlowing licMmilt oF tbcm, dnwnnpby an 
OMeer of (he 8lh L^tit Catilry, 1b shrifTgcd from Ihctalcutla Jtuinal ofjlitvittli 
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and having tlie other facing ion ards the precipice bounded by 
air. OW llie right, Ixit lanlicr down the glcn,'and at the top of 
a'high afi'd'rocliy bank, hiuing ils surface overniii with jungte, 
is situated the Fori, which has CLTtiinly' a hold and imposing 
aspect. It extends along die cliff fur ahoul i^OO yards, flanked 
at each end hy a bastion ; the other aides, looking to the villages, 
in tlio rear of wlilth our camp was pitched, seemed to he weaJi 
and ii-regulai". It is surrounded by a wall of unequal hcighfc,' 
but 'nb'i^iteh; and only that side facing the glen ■ show's iny 
Btreriglh, or at all has the appearance of a forlifieatiori," 

"n&vmg made these preE'raittary observations, the better to' 
pb\ik o'lit (he exact situation of the " Fair with regard to the 
sn'rtxVijtidiiig bhjects, it liecnfues necessary to speak of its height, 
appearance, and the Tjody of water which rushes over. 1 'con- 
Jess I was somewhat disappointed at the small quantity, compal 
ralVvely speaking, which issues into the bason, and which as- 
suretfly leil^ short of my expectations. However, it is to be r&- 
merolierey, tfiat this is almost the very worst season of the year 
for ViyVmgit to iitlvantfl'ge, aiid you are to consider whilst bei 
hoJdiqg it^ how awfully grand and majestic it would he, during 
ttie season of the rains, then in ihe height of its glory, and ppiir- 
ihg 'Aowa with Ireniendou's impetuosity, sweeping before it'eVery 
thing, that impedes its progress, and carrying into the aoyBa ■ 
rffika,' "'frees, ■ and sometimes even cattle. The Tall now con- 
Bia^bi nine smaller and two larger streams, hut joined on? witn 
thVolher, on nctount erf' the f()am anil spray, which issiies froia 
cither side of these hotiies of water. Tlie htream for half way 
down the precipice has the appearance of pure white cotton : it 
then rushes dcnvn in the shape of fire-rockets flying into the air, 
but of eoiii-se reversed. The spray is seen rising from the pool 
like smoke or mist, and the whole of the bason is agitated like 
the water of the sea, and the margin similar to the ehbiqg ^A 
flowing of the tide. " 

The scenery around, 'bo wild- ami' solitary, — the roaring of Uie 
cataract so impressive and solemn, with the gloom and disinaj 
of the dell I>encath, ^■^•^,r^,■.' fail of raising loflyand sublime ideas 
in the l>rea.st of t: and renderiiig li; at once deeply 

interesting and tei 'cl height, as measured by aa 

officer of Uiis re^i , from the lowest port of the- 



M>,,tij? surface of the waler in the pool ; and I have n» 

SOji^tf^ if it had betn measured from the liigheet point, ihere 
mu)^ have been a ilifterence of at least 30 feet, 
, ^ ^e. descended into die glen by a narrow and precipitous fopt- 
[ntfa, much impeded by jungle and rocks: here we had a much 
bettier view of the Fall than from above, and were more able, to 
ji^ge of its true depth. The bason is full of alligators, which 
ne Bad amply proved, seeing one basking on a rock ill the sun, 
and finding the bleached skeleton of another's head underneath 
a large stone. A dead carcase was also lying at t]ic bott(Hn, Jjut 
hojif it got there, is impossible iji tell, unless carried down bj a 
tiger ; and from there being no deer, or other kind of ,prey, iQ 
llns'part of the country, we inclined to believe there can be n^ 
tigers near. After remaining for an hour to rest us after, the 
fatigue, we began the ascent by the opposite side i'rom, th^ 
which, we had come down, w hich was the left, and found it ,^or^ 
steep and diflicnh of access, Having climbed for ap hpur ^ndfi 
quarter over rocks and atones, w£ at length reached the lop, jiuA, 
under, the south bastion of the Fort. , ^ , _ 

' As I have now spoken at wiffiejent length of the " Fall m, 
'• _ Kaiqutee," I shall proceed to relate our journey to the i^e^U 
known bv the name of the " Fall of the IJehur.'" ,, ^,',[, 

We marched again on the morning of itie 11th, croaked t«. 

fianuddy by a clilficult and r(x:ky passage, passed th|-ougfa 
pillage of llajgiirli, and, after fording the Behijr rivtsr, en- 
capipetl to die north of " Chechui" 3 coss or 11 miles distant 
fjtom Kaioulec, (for the coss of this country jire generally \x~ 
tween 3 and 4 miles in exleni). This is a preity linle village, 
with a neat small tort, the rcslileiiceof tlie Zumcentlar. After 
br^ak^ast, we walkeil along the banks of thi? stream, which ts 
l^ere ab<^ 60 yards broad, down to (he Fall, ^ of an hour's 
walk from camp. 

■This, like the former, comes upon you on a .sudden, and the 
spectator is immMliately struck willi the difference tjf lieighl^ 
wrucu is here 93 feet greater llian the odicr, (he water here Jail- 
ing the tremendous depth of 363 feet, wliich was mcaauretl twice 
^ ' " The quantity of ivater is als«j 



by tlie same ofBcer as bel'c 
grpat^, and falls more in a mass, which j 
The bason which receives I 



very superb 
■ Fall is larger, lUe 



loh more, tlie sceaeryS 
t inspire the 



Jceounfqfmc'Great Water/aits of Kewah. 
jfiell not 80 oenGned, nor llie baiikt^ so uniformly steep^i 
^tee; aiuj, although ihe depth ■ 
^tiol so lugged and picturiisque, aiid doe 
■pinotious OB beholding it. 

To the brink oi' the precipice over which the water runs, on 

feitliec side of the sli-eam, the country is level, and abounding in 

vegetation, which affords a fine contrat^t to the riwky cUffs be- 

Jow^ and transports the eye in an instant from the extremity of 

_*ameneBS and flatness, to that of ruggcdness and grandeur. This 

glen is more exttn^ve than the other, and, a short wayfromtbe 

jjFaill, branches oft' to the right and left; ihe former, I believe, 

^}» lljB main outlet to the stream, which afterwards joins die 

valley called the Terai. We descended here lilie- 

I g^ipi^,,, crossed the nuUah at the bottom, which is broad and ra- 

])id,, and ascended by the other side, with much ilifiicuUy and 

itxeriiovi, owing to the closeness of the jungle. By moonlight, 

\ Jl was told, though I did not visit it myself, thai the Fall had a 

I j,^>9autifijl silvery appearance, and ivas alK^odier more hnjxisii^ 

.find solemn, from the silence and stillness of the hour. 

^,[ We started on the 12th from Chechai at day-break, ■ 

,^tbe Touse at Tahlurk ghaut, to the right uf which is the \ 

_j:erfall, and pitched our tents at Uttereeah, one mile from \ 

^^rivcr, making this day's journey only tour miles. The fall of 

_ *ho Tonse is not so deep as tlie other two, bang only 210 feet; 

^bul the fall of water is far superior, both from there being a 

ji^reatcr bodv, and from its being divided into two separate and 

j«dJslincl currents. ' 

■ ,_, The. grandest of the two, which is on the right, issues down 

with tremendous impetuosity, and creates a loud roaring noise 

jl,to such a degree, as to drown all conversation, A break alxKit 

I ^,^12 ft?ct from tlie top causes the tail to project considerably, 

j,,and enliancea the niagnilicence of the sight in a high degree. 

„j[l'lie glen ifi narrow, aiid continues to ihe bottom almost perpen- 

l^^^icular; huge ledges of njck, sent fictm the great mass, and 

hanging, you would, imagine, by a very slender and preca- 



jj[;j(^us, tenure, pvej 

^fif , this Fall had 

hesitation in givii 

L utmcqual to Kaio< 



bold a 



id wild as]>ect. If the height 
the others, I should have no 
ce. In point of scenery, it is 
y superior to thechai ; but.iV-_ 



is the quantity of water which rushes down, and the last spray 
tliat arises from the j)ool, which render it, efipeciaJly at ihia sea- 
eon of the year, a fall of more interest atid grandeur thah the 
otters. The one to the left flows over natural steps, as it 
were, hewn in the rock, and is a pleasing contrast to the impe- 
tuous torrent on the right. We threw a deceased dbg ovrii" the 
larger fall, which went down headlong in capital style, find 
seemed when it reached the surface of the bason uninjureit ; 
b»K no sooner had this been effected, than it instantaneously dis- 
appeared from our view, and though we remained Some hitirs 
afterwards silting on the top of the crag, it never ag^ti tdiie. 
Tphe violence and rapidity of the current must have carried it 
■inclemeath, where it no doubt sooner or later was swallbwed 
opd devoured by alligators, '" 

., A, curious phenomenon, not only with r^ard to this, "but^ilte 
to the others, is,, that the water, when it reaches the' febtlliSftl, 
a^nimes a dirty green appearance, similar to the salt-water^ il'e^r 
the shore, and the taste becomes bad and sour. How tVife "is \a 
l)e aJccoimted for, I am perfectly ignorant, and shbuld iyd 
obliged to some of your naturalist correspondents t6 gii'e a 'te- 
ti^i&ctory explanation ; but it is to be kept in mind^ that the 
*ery great depth of the pools, which are said to be unfathotnaBfe, 
does not cause this colour ; for that which issues out of the liastnis, 
and runs over rocks, so shallow as not to come milch tibovfe the 
ancle, has the same green aspect. The glen of the Touse is 
ilnrrow and perpendicular, and does not admit of a person ap- 
proaching immediately under the fall, as we did at the roati on 
account of the water extending about 40 yards down tlid dell, 
from !.ide to side of the descent, and the steepness of the rocks 
prevents there being a passage on either bank. 

I shall conclude tliis letter, by observing, that we Were' all 
inost highly gratified by the sight of those su]!)erb natural' ctii'io- 
si^es, which are the highest waterfalls knoivn in the w^Orldi'the 
hi^ghest Fall of Niagara being only 163 feet, and thiiS matciDg 
the Fall oi Chechai 200 feet gR"dter than that which wa^ cfece 
supposed to be the most li>fty in the universe ! : ■ . ■ i i;r 

"■ It may lie said, however, that the river St Laivren'ce b^g 
a very large and noble stream, the fall miisi of cOiirSe be'Tar 

■^ mugni^ccnt and grand ihan any of iho^e wjiich I havii'at- 
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fpS Mr l(lurray> tH^ft^ffmtiMM'.tgl^ioa of Wires. 
tempted. t9,^q^il>c.; f^iitrlbis q^aybe rt,he case in sonie d«^ I 
grce, is true ; for it is impossilile that dthec ihe Mdianuddjf^ I 
Uie Ucfivir, or the Tousc,*,.C4n vie wil^i theSt Lawrence; but 1 
take tlie foni.antic scenqry of, .tho fii.-st,..tt(eigiit'at height of thf I 
second J the quantity of water antl rugged JWikff of the last, kA 1 
contract Utem, in a Ixxly, wiili the Fojlsof Nia^re, there cant I 
tint bc.tho ahaduwuf u duubt tliat tli^y would be conaideivd, dllC I 
ring ihe season of tlie rajus, as infinitely more worthy of beiliy,| 
recorded ^"d admired than iliose I have la«t mmtioaed, tbe « 
Jebrattoti of which has occupied U^e^pena ofeumany poeta a 
ttavellers, 
, ■■.\A\ abulaiioj bna ,Tabw ni aitntl ^ilma'.li 

,,, ,, ,, vT .biijR iBrillovTTjqw^'l 3(iil^ubuOT -iL n 

M. W. S., Stc. Communicated bv the Author. ■'■■'« 

rf.,, ' ■'■ 

JL HE following experimenlB an tlie igntlJuii j)f wires may p 
hags iwj^bealtogutlwJT. unintcte sting. B«ng coEinected with tbi 
pjiei^oineiifl, of calyiii; dcvelt^jed in the action of the gahanfe 
battery, I iriisl they nit)y be acceptable ae a contribudon ti>- 
wafd tli^tiniasB,of facts which may, at some future perit>d, »&■ 
^inp iimoroi^ientific forni. . 

In these esperiments I used four [wrcelajn troughs, Mch 
containing il,eu .ccUs, and each cell supplied with Ig iluid ounce 
of the strongest, nitrous Mcid, being filled up with water to the 
depth of two-thirds, and projierly uii^ed with a glass rod; ■ 'Nitrous 
acid ip this proportion, I, have evfir found best calculated for 
the dcvelopinent of .gaivp«jc,4cliwi.. Fj/ieen ta eighteffn inches 
(ifjinepltitinuvi leiremay be readily ignited. I of course use the 
triad (4 inches s(;juwre),.iof.wiiwhwe ure indebted to the saga- 
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city of that ingeiiicus and profound philosoplicr Dr WollastotuMH 
When, mlphtiric in id is employed, au is done, most ii)jmjj|^| 
ciously :vs I thip.k., by. some, in mixture with the nitrous aeidj'*"' 
the ya'pour is perfectly iiilolefaltle, and much of the action is no 



■ The fcUowfng ore Ihe computei! Brcadllis of tile Rivera above the Fall3, when 
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Bebur, . liOyaida. 
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ariXmi>9'i''^^et^>^i^ on ate J^iwn ^'yriret. of 

doubt lost and expended therein, and in tli« great temperature 
developed at the same time. 

In connection witli the subsetiuent detail, I may be permitted 
to mention, that a iibbon of platinum foil, suspended from one 
of ' the lainductors; and brought in contact with the mercurial 
fiurface (tliat metal bein^ contained in a shallow glass-basin), 
while the oth^r one is pluiiged into the mercury, deflagrates 
with great brilliancj", and oaciUates like a pendulum. 

• I may now state generally, that steel and platinum wirea may 
far iiUenacly i^ntedi in alcoM, ether and ilt vapour, oil o^ 
olives, naphtltti and sulpkuret (^carbon. I have not succeeded 
in igniting these in water, and conclude chat it is owing to the 
superior conducting property of that fluid. The degree of igni- 
Vtm\ t^\ circumstances being the same, will correspond with tlie 
rations in which' tlie oiedium cont^ning the wire stands to 
conduction. 

Platinum and eteel wires may be ignited in carbonic acifl-gas, 
Ji^drc^ne, cyanogmw, and defiant gas. 
n Gold-ii'ire was wraf>ped round ptalhmm in all its e.ttent; aad 
this double wire placed as the trailing wire between the conduct- 
rag rods. It vias ifftiited tkrougliout, and the fusion of the gold- 
wire supervened, thegold being collected into litde spheres of a 
prolate form, at equal distances, and appearing like a row of 
b^ds. 

Steel-wire was, in like manner, entwined with gold-wire. It 
also was. ignited in Us whole extent ; the gold-wire was fused, 
aiaii exhibited the bead-like form: 

PlaliuuBi was woven ^^■ith copper-wire. The platlnvm-WiK 
was ignited thnnighout; the copper-wire not undergoing fusion, 
nor even ignition. 

It may here be remarked, that, in the ignition and combustion 
of Btecl-wire, fur instance, the fusion is pTrmaribj ronfiiied to the 
surface, and the fused scale or film may, perhaps, wot penetrate 
more than ^ the diameter of the wire, while the renuuiiing part 
may not have undergone the least physical change. The fused 
matter formed itself into spherules, with regular intervals. This 
appears to me to be a curious phenomenon ; and it will also be 
observed, that when the calorific effect is short of ignition, the 
afeel-wire will be blued in patches. 



Sttet-vnre was doubled for one-haifili extent ; the single and 
detiuded part was almte igiuted. 

PlatinuTn-viro was doubled for on^Jtcdfits extenfi aiK^^thfrt 
purt ofi2y which was single could be ignited. p 

Steel-wire was partly enveloped in gold-wire; only Uiat pw- 
tion of the steel-wire which was void of' tJie gokhtvire could be 
ignited ; tlie part encased in the folds of the gold -wire was par- 
tially blued, and was rendered magnetic. 

Copper-wire was twisted round platinum- wire, for half the 
length of the latter. The uncovered pUUinum was a^one igni- 
ted, ,,,,[, 

Copper-wire was twisted around steel-wire in the maniif^^ 
the preceding ; the fudted stegl-wire was ignited alone. • \ .^ 
• Steei-wire was twisted round platinum- wire, for one-hi|)j its 
length ; only that portion of the platinum- wire excepted from 
the steel could be ignited, 

. peculiar phenomena are connected with these exhibitions. 
When the second wire is carried through the whole avtent ^the 
uniting tvire, ignition is superinduced throu^oiti ; but when 
otAj partial, the ignition is confined to the denv4ed portion- 

Copper, platinvm, and copper wires, were linked together, and 
made the communicating ch^n. TheplaHnvm placed between 
the copper- wires was ignited alone. 

Platinuvi, ci^per^ and platinvm vAres, exhibited, on the tract 
of either phtimtm-wirc, ignition, while the intermediate coppCT- 
wire remained dark and unignited. " ''' 

In the case of steel, copper, and ateel wires (so linked tt%e- 
ther), the slei'l-icire on each side was ignited, while the copper- 
^yire remained unaltered 

] In the Lham of platinum, steel and platinum wires, the plati- 
fHun-wires were ea-clutiicly ignited, and the steel unignited. 

Inthatof j/(,(./,y/a((n!(m anA steel, the intermediate link of 

ffydumin was ignited, and the steel wire nil eath end remained 

without ignition. 

^ , I , Jn a chain oi gold, stcd and gold, the gold-Joirea on eacji end 

,V^ 'gT'f'^ *"'4i' 'V the intermediate steel was not ig- 

.njted. .,,,.,, , , ,1 ^., ..J ,j,.,'^. __ ^j, 

, , , Jo, <fnp (opned ^^^^%^hi ij'^f iff^^i^"?)^^ 
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■''*^ best tried spiral coils of plfttinvm and sfeel, of variooB^dia- 
meters, and found that thev were ^ttited, though curvilinear, 
hi the same manner as if the wires were not curved. • 

The preceding esperiraents aPem to prove, thai the ctdnric ^le- 
vtJbped in galvanic action, lias no relation with the medium 
iti which the ignition takes place; and that it is evolved ib 
fibme inverse ratio of the conducting properties of the uniting 
wire. 

' The phenomena of ignition in links of various metals united 
liitba chain, seem connected with thepassageof a mofcriajf^gimf 
through them, displaying its powers in greater or less igniiioa, 
aci^rding as the passage is interrupted, or its fire more or less 
retarded, and, of course, as the amount of the resistance. 

The agent or agents, therefore, developed in (rttn^ltu ttata 
'jrale to pole, will therefore swell into ignition, if the cotiduct- 
ing power of the medium traversed is low, or even hurst itsnW- 
'tUlJbe confine, and expend its impetus in all the brilliantry of 
' til intense combustion. 

' '^ The gold, plaHnum and copper wires were ^Jgth inch in dia- 
nietdi*; and the afee^ the finest harpachord-wire, 'J'" 



Abt. XVI. — Observations onike Tuienagand While Copper ef 

^^*^3c?wfM. By Sib Thomas Dick Laudee, Bart., F. R. S. E. 

Dear Sib, 

-■jif.i [■■.■:,i;. ,..■;■ 
3L OBSERVE in the last Edinburgh Philosophical Journal, an 

accbu'nt of " The analysis of Tiitenag, or the White Copper' of 
CJiina," by Dr Fyfe. That ingenious chemist remarks, that 
vety different statements have been given of the composition and 
oiimn of Tutenag ; but it appears to me, that these seeming dis- 
crepancies may have arisen from the promiscuous use of these 
names given to two substances which are in reality perfectly dis- 
tinct. 

An intelligent friend of mine, who was employed for many 
jears as captmn of a vessel in the trade between China and In- 
dia, happening to be with me at present, I am enabled to state, 
from him, that the suhslance analyzed by Dr Fyfe is notTutenag, 
but AVhitc Copper, the properties of ivhich are totally difterent. 
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The white copper is used l)y llic Chinese themselves, who are 
Bt> jealous of pcrmittihg other nations to have it, that its expor- 
tation is contraband. In defiance of this, however, eonslderable 
quantities of it arc smuggled out <rf the country, and introduced 
into Tndta, where it is considered as a great present to (he Hin- 
doos, &c. who mak« domesiJc vessels of it. The Tiitenag, on 
the contrary, is an article of very extensive commerce between 
Chini and India ; and my friend informs nie, tiiat it is sent 
from China in slabs, of which he has had occasion to buy aiiil 
seiiWany thousands. The slabs are about eight or nine inches 
loBtj'by about five and ft half wide, and about five-eighths thict. 
It*'WJlcrtir is greyish ; arid it is not malleable, hut so brittle tlhat^ 
it is even necessary to use considerable caution in putting it^ on 
sMp-litord, to prevent its being broken by one piece striking 
ag(ririst another. The fracture has a griftering lustre, and some- 
WhSt teseihlllcs the appearance exhibited by that of bad iron; 
but "tltt cfystflllization (if such a term may be employed) is 
lai-gefl' ''It does not ring, but emits a heavy clattering sound. 
It'feietrtphjyed by the natives of India as an alloy for copper, to 
nitfkebrias for their domestic utensils. 

' I (tonaMer it rigJit to send you the above information, as I 
tWnliff tnay perhaps be interesting to your readers. } remam. 
my Dear Sir, yours faithfully, •■ • iT 

' RsBtiGA^, 1 '''■""'"' 'n'^W'S-'i'-'^lfDKa. 

ntt'rfi% '1«82. j" , r-s^ .bi.uJl .1 IT ..i.-noini.m 

' :.Ti/.bi^ :la/iT -jfn'V.'V.K'i 5i» 'SWf"-,vit'i-isi<-] mii\ TnriilBlj 

rior tir ih^ Coarse Limestone. By Alesanhf.r Sbong^ ' 
NlABT. Member of the Institute of Prance, &c. &c^ ' ' ' ' 
i .■,' ' ■■■■)' 1/ 

J\X» Omawvb :D'HAi.Loy, wag the first geologist who reiWci}'' 
toiibe fresh-water formations,' the ralcarcoiia roeks, so wSl' ' 
Jcnown in the nwghbourhood fif Rome and r)f Sienna, uiidef the' 
fiaaiBoi.Travertino ; anti who lihowed^ that, with the Exception 
^^fredi-VTHter shells, V ' could not discover in the trattr- ' 
^2^»cs of TivoJi, this I "nts otherwise all the charac '' 

_^^ of texture in the ^os!tio^ and relation'in tlie 

ij wliitttf' beleng [ acustrine formation!!, suclf 



as wc have characterized them. Jtj)reseats,,«;apecaalLy,., those 
tan^Iar sinuous caimb, <ju cont;tarit iii tlie lacu^trini: Um^^tone 
of «]1 coiintricsj tubular fiivitJe^i, which lieve not.escftped di(^-ob- 
aervation of so acittc a nativraliit as Mi Von Budu forlhiftgR!)^ 
logist has described \\wm with ptrfeet preeiaoo» l)pr(iJTe,.Jj^^ 
aware of their importance, as furniahing a genei'aj.cbarajttai^fl^ 
these fonimtion?. i ,i.',,^ -uti 



1 



" t^e extent nf this fresh 
tpgether with its itnpvrtant 
with reference to the arts, 
some details upon the 
staaci 



:r formaljon in the wjuth.iaf [tf^j, 
a getJpgical point of, yj^i^ ffp^ 
ndiico and iiUthonEe the ta.ermf^jiit^t. 
n ordi-r.Io determine the cifcufl^rtl 
position, relatively to llw iqt^f^ 



of its formation a 
formations. ., ,., , J j, 

M. Oinalius d'Hallpy, ha^ di-tcoyc-red these forniatiiin^ ^^_fb^^ 
efllrance of the Ponlihe niarshcs near C'lat^riM") at lV,f(^t ^^flift- 
ToEcaiuc liilla of Velletri, in a low p)i)'in, . It is a cq^po^ ^(^, 
s6ud white litnestone, perforated hy a gveat number o^_ Vyjl^ul^^j 
cajvities, containing linina-w and globular helices : he suf>poi|^4fel 
coTered in many points, like that of Am-crgno, , Ijy, jw^^ifl 
breccia'. It appears that this hmeatone occws farther ^pijijtif, 
towards Calabria ; for the tomplea of Ptcstoni, in thfit.-iG<flf 
of Salerno, are said to be built of a hrecciated sb>ne, , yr^t^ j^ , 
uiiaoub led !y travertine. ,■ ^ , . .-^ .^..q ^^.-, 

This formation first occurs indisliiietly at Monte-Verd^,j(pjjhe 
south of"Roine. It is found, again, very well cbMrnqftiri^ed t* 
Borne itself, then of considerable extent and thickness at some 
distHnre Irnm that city, towards the east of the Tivdli side, and 
to tl)e north-west of tire Civita Vecchia side. It is by^tut?>>fVie 
itatlh^sedrflerentpiHnta, that 1 purpose; to distinguiali iV^iiffB. 
rent circumstances of its get^noslical goajlioTi. i.^ .\i ■ ,' ■ 

At Monte- Verde, it shows itself only in a thin bed, whichJa, 
intep^tpted and even destitute <^ its eGEcntial diar&etcrd < it«is 
placed upon a siliceous Band, luixed with sonw lowgitesj wt^ch 
covers a perfectly hamogoneoas. earthy volcanic tui'a. ' ■ ;■ 

In Jlome, M- Brocclii, with whont I have had: the valaaUe 
advanta^ of visiting these places, ptnnt«d out to inethc^fcerit-' 
water limestone at tlie eoste^i ibnt of the Avcnline: Hillv on tlie 
banks of the T>her, iu the place called the Caivm t^'j Coats. 
It is con^pactx,^ntaiu»soni« frcsh-wai^r tthellSf lies upoiLa red* 
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diah Slid' eartliy volcanic breccia, aad.is Dot covered bj any 
rock. 

Tlie plain which extends from Rome to ili© foot of tl»e tncua- 
taine oil which Tivoii is situftl«d, is covered in a large pullioQ uf 
iu extern by a greatdeposit of travertine; it commences at Mar- 
lelloiiej on the road from Rome to Tivuli, and contiuues almoet 
without interruption, to the foot of the Tivoii mountainB. TJiis 
plain, in which are situated the quarries of Ponie Lucano, which 
fiirni^ the travertine employed in building, may be considered, 
H^ M. Oiuolius d'Halloy ^oys, as the bottom of a great iak«, tra- 
versed at present by the Tiverone, bordered by volcanic breo- 
CMBv raised by calcareous depositions, and almost dried by this 
raj^ng ; for it is not completely dried, and with M. Omalius 
d'Halloy, we may consider as the remains of this vast moss of 
MatA*, the trniall lakes of Tartaro, Solfittara, and others, which 
teem'shll tn exist, for the piirposeof showing us some of the cir^ 
cumstances iiadei' which fresh-water formations have been prp« 
dticed. ,; 

- The geologists who have examined this formation, and pac- 
tiflularly Messrs de Bueh and Oniulius d'Halloy, Iiave observed, 
' Ut, Tliat die lower ami old travertine, whose formation 
dom not go OQ at (he pi'esent day, is the only one employed iur 
building, as |H>ssessing sufficient compactness and solidity;, that 
which is daily formed by the waters of the lakii of St^'atara 
and of the Teverone, is not dense eoough : Sdly, Tliat the 
fresJi-water shells are of extremely rare occurrence in it, foe not 
only was M. OmaHiiB d'Halloy unable to discover any, but he 
thinks that their absence is owing to the influence of the aul- 
phurctted hydrogen gas existing in these waLera in a state t^ 
solution, and which precludes the possibility of lacustrine mol- 
lusca living in them. 

The great difference of circumstances between the lake of Taiw 
taroand the lakec^ Soifatara, ^reesvery well with this theorjl.- 

The waters of the first are clear, its banks are covered with 
calcareous incrustations, having a crystalline structure, but we 
see that they are old, and it does not appear that the present 
waters have the property of depositing them. The bottom of this 
lake is obo covered with vegetables, and its waters are peopled 
with all sorts of animals, frogs, inlets, kc. 



• 'Thi lake of Solfatara newrer tbe < loot of the liiile w allo- 
gether diiferent. It is a considerable mass of whitish waters, 
&oiH which bubbles oi' uir, and a wry distinct smeLI of sulphu- 
Betted kyfkDgen-ga£ are vuntitiuaJly disengaged. They depout 
on i fbe. vegc tables whicli f^vi on the basks and in the canal, by 
wldcli they find on exit^ a thick layer of white Umeatoue, with 
a compact texture, a true travertine. 

' When tlie bottom of this lake ia stirred, a considerable dis- 
Gfl^agement of gas is produced. The water au]uires lOoBg the 
Una o£ passage of the gas, a degree of limpidity which is, mtlw 
out doubt, owing to the solution of the limestone by the cat' 
benie laud which is disengt^ed. There is not a ^ogJe iaviog 
oeature in the waters or on the banks of the lake, at least we 
■Bw-aone. m : 

li'iOThe^fieredoes which these two lakes present, aeemito,bextD 
rolatjoa with the ditfertnces often presGnt«d by the, loner «nid 
upper puts of fretili-water jbrmations. That of &Dlfalara.d>i>H'« 
the phenomenon of the calcareous formation m its periitdxilf 
BKittyity. The waters are too much im[tregnat«d with gaS Bnd 
earthy' matter to allow- animals to live in tliem ; and iu cunse* 
quaice these first eaieareous deposits should not contain them at 
feast in the places near the issuing of the spring ; but in pn>- 
portiou as tlie mass of mineral matters diuiinislieij, or, ai> tlie«»k 
nalS'-are tilled up by the depoeitions, the waters become les» 
impregnated with gas and calcareous matter, the deposition lew 
rapid' bnd more crystalline, animals can live, and this deposit, 
eonuuiing tlie remains of these animals, is necessarily su))erioc 
t6<the foPtner, This b probably the slate in which the iMgo 
de TVifTJara actually exists; and this relative position of the fresh- 
water f^mnation without shells, and of that containing them, is 
precisely what has been observed in all places wliere these tffc> 
finiJiatirais are known to exist : thus, in tlie baeiu d Paris, the 
nliceoua limestone without shells is placed beneath the fresh* 
water shelly limestone; the miUstone without shells is inferior to 
that containing them. Sec. 

We find, therefore, here an assoiuation of ^encanena, and 
ciroimi stances, which permit the employment xif direct observa- 
tions equivalent to facts, to lay the foimdalion of the theory oi' 



yntoflta^. 
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the formation of fresh-water deposits, And perhaps even of many 
others, and to induce ns to presume that many calcareous for- 
mations have been producwt, like the travertines of the plain 
of Tivoli, by numerous springs issuing from the ground im-- 
pr^nated with a solution of carbonate of lime, which they have 
deported with greater or less rapidity at the sur&ce of the 
soil. 

These considerations seemed to mpof suffident importance to 
engage our attention for a few moments ; for ihey contribute 
essentially to complete the history ol" a formation which was 
first oljserved in the neighbourhood of Paris. 

But the travertine or fresh-water formation of the plain of 
Tivoli is not utterly destitute of the remains of mollusca. I 
have seen them near the Villa Adriana, even at the foot of the 
hill, in a limestone clilf, which, besides discloses in a very evi- 
dent manner its position with regard to the other formations. 

The fundamental rock of the Tivoli mountains is a fine 
compact limestone, including uninterrupted beds or nodules of 
hornstone, and which appeared to me to have a very perfect re- 
sranblance to that of Jura. Sometimes the fresh-water limestone 
rests immediately a)K)n this ancient rock, sometimes it Is placed 
upon a volcanic breccia, which itself reposes upon this compact 
limcistone. The place which I have mentione<l shows this inter- 
position in the most evident manner. We find, on proceeding 
from the surface of the soil downwards^ l*t» A compact traver- 
tine with sinuous tabular perforations and some shells; 2d, A 
mixture of friable travertine and debris or volcanic brecda ; 3d, 
A pretty large bed oJ' this breccia. 

Thus, all the facts observed by M. Brocchl, and which I have 
had an opportunity of re-examining along with him, together 
with those which I have observed myself, establish for the posi- 
ti<Hi of forraations analogous to those of the neighbourhood of 
Paris, 89 well at Home as in its ndghbourhood, the following is 
the order of succession, proceeding from below upwards. 

Ist, A compact limestone, analc^us either to the Jura llme- 
Itone, or perhaps even to chalk. The petrifactions alone, when 
they occur, and they are very seldom seen in it, might resolve 
these doubts. 



iMh^^mart on tJir'Frcsh'Wdtcr Fm-mntimts nffla^. ^f 
Sd, The coarse saaideKiue iTHiination, compti^etl a( its lower 
part of bluish^i^illaceous inar), with sliefls, and towards its'up- 
perparC of reddish isandy KiiiestoiK'i snd somethiicS of iWMint 
sandstone^ as itoocuiE in perfectJon in Rome, af (he foot ol'the 
Menlai^lU^UtiiUfia.ifiaiali hill' parallel to the Janiculils/ «i^ 
vdick isAtsei^'fLiMtEdied'pKrt-ol'the same hill. ' ''■ ' '•" 

Sd, The volcanic breccia, in all it^i modifications, lying abow' 
ttanlbmHUian, «BiHrlB;vary distinctly seen nt Mount' MaWtii.^ 

.iitt*v;iLasUyi The freBh-watcr formation. It woiiW, iii&0^ 
fivF, ibeiihcre is a different poHilioil from that -wliich I ha7i"ttK.J 
aniined in Canlal, in thd deiiartRient of the P^y-de^DfeiWi'dji' 
a» tbat'Tof AUiET; ' iThoso might 'tieitelWrred' to the «^ddl^'(n: 
gypswws fceali-maiflri iomiatioiiB, and'thoHe of ihe RofnaA iittles' 
tolnhe i&Qsb^-wateri formations superior and poBieiifcri W tSw 
afeond'inarine iMinatiun ; ami thiti rciaiion still agrees 'perfeclfy ' 
well>:inth,ithcipo«ttion 'which M-Frevust has as^gneA>-iO tii^- 
OWRs^i I kn intone fwTnationB of the Apennines, ■ - ! ■ it jrl 1 
^ntdlBTP'Said, that there are also prettyconsidcr^le'A^rduflqoiir: 
olirfMH-wate^i limestone oi- traverUnet oti the' ^de of"(^DiM>'' 
V^Qshii)! < We b«gin lu see it furtning latge tlatR,<Aaur':Slid(i- 
Q^Qtiti^ fiail al Siudo. ' It ceases afi^rwardti, but nfter bff 
langi (W^ tlte I'ulidont, and the bamlet^of this name, yje trw- 
v«r§^pt>n«<i6fabie:iaeaseB of fredi-ivaier limestone, wliioh form 
jtf^^^^-anU ntM:\vett proluberaiit' parts, which have tbeap- 
p^ciC#!^ »l' Ijeing advanced lowiud llie sen in the manner of « 
bf^tt^lava. Jt is al MoiUorone that it 4a most abundant, and 
irt^c'i^f-'atcst masais. It resis here tipon n rock which pos- 
sesses all the i.']ui)7i( U'ls nt' the tcansitiou formation. 

-jJFbo ctlebrateJ falls or ca'^ciiiif>i oi' Tivoli are not owir^.to 
cJijlEiuf llie coniiKici Iliik^Iduo, uhiL-li forms the niassofth^e 
rUpHiltainji,,,buL to a dumnrmfj (li;ui;ii.'f) of the valley, fN^noed 
h^depo^tionsi'i'uui iho'waKrs uliiuli tiov/ ihroiigh it, and whicb' 
hfld; -in. .earlier ticaes, been moru iiitprt'j;imii;d with calcareow 
matter, than they arc at tiit pcesent day. This agitatJuD.of the 
waUrii gives la the deposit unduiatious, which it ia not Been to 
have in ttie plain, and the less alwn^aut preciptad^n. permits 
tbe;IiLWestase to a£sume a crystalline Induce .itBd a^ieDt, .which 
^ves it more of the nature of alabaster than of traverlin&- -This 
same disposition, dependent upon the same causes, is observed 
I. NO. 15. JAV. 1823. c 
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in all its details, at tho boautifiil cascades of Temi. We find, 
at first Iraverlln^ or compact Iresh-waler limeBtone in the neigh- 
bourhood and lower [larts, and near Rieti, at the confluence of 
the Velino and Nera. This small river precipitates itself in 
the form of a cascade, from a barrier of crystalline concre- 
tionary limestone, formed by the same means, and on the same 
fundamental soil of compact limestone as at Tivoli. M. d'Hal- 
loy has seen fresh-water sheila enveloped in the concretionary 
limestone. 

The fresh-water formation presents, at the place mentioned, 
the banks of Saint Phllippo, at some miles to the north-west of 
Kadicofani, on the frontiers of Tuscany, a locality cited in all 
the works im mineralogy, for the application which Dr Vegni 
has made of the property which these hot-springs possess, of de- 
positing a great quantity of very fine and white calcareous mat- 
ter, to the fabrication of very beautiful bas-reliefs. Not only is 
the origin of the fresh-water formation here evident, but this de- 
posit is in so distinct a situation, that this place might serve, so 
to spealt, as a model fur ^ving an idea of the formation of hiJis, 
and even of a great number of calcareous mouotiuns. 

In fact, the springs impregnated with carbonate of lime, issue 
in abundance from the fundamental soil, which is a fine wtm- 
pact limestone, of a greyish colour, which might be referred to 
the alpine, or even to the transition limestone : they issue towards 
the bottom of a valley hollowed out in this limestone, and they 
have raised in this valley a true hill of white concretionary lime- 
stone, sometimes compact, more frequently crystalline, and ha- 
ving a fibrous structure, This hill of modern formation has 
very steep slopes, which arc, however, interrupted by small ter- 
races, and terminated by a rounded platform, on which the baths 
and hamlet of Saint Phiiippo are built, and where gardens and va- 
rious kinds of culture are established. This limestone formed 
successively, and in contact with the air, has not the compact- 
ness and fineness of grdn possessed by that deposited at the bot- 
tom of a lake : it envelopes organic bodies of all sorts, but the 
substance of these ' not petrified. 

It may be rem/ calcareous spring, like that of 

Xivoli, as well as if those in the neighbourhood 

of Naples, in Sicil_ he limits of volcanic forma- 



Kdngniart on the Fresh-water Forviaiiotis ^/iah/. 
lions, and that it issues from a limestone which may be referred 
to the transition formation. 

In the places which I have here described for illustration, the 
origin of the fresh-water limestone is not at all doubtful, and 
wheu one sees it forming under lii« eyes, if we may so speakj at 
Tivofi, at Teriii, and especiidly at Saint PhiJippo, and at the lake 
uf Solfatara, he cannot hesitate to attribute the same origin to 
that which is on the route of Civita Vecdiia, the source of whlcli 
13 no longer Tisible. Now, as llie fresh-water Jimratone, whidi 
we find in Tuscany, in the neighbourhood of Colle and Vol- 
terra, is absolutely ainnlar, in many of its parts, to that of the 
plain of Tivoli, there is no need of seeing it^ source, in order to 
assign to it the same origin, 

This ibrmation is hete very remarkable ibr its extent, for its 
evident position, and for the great ((Uanilty of fret,h-waler and 
land shells, which it contains in a state little altered fnim the 
original. 

It is at the bridge of the Poderiiia, which is some miles to the 
north-west of St Philippo, on the route of Sienna, tJiat the hard 
and Compact travertine begins to shew itself anew ; but it is at 
Sienna itself that the fresh-water limestone re-appears in consi- 
derable quantity. It continues thus covering the summits of 
the hiUs, sometimes descending along their declivities, but 
ceasing in the valleys, to the passage of the Slaggia, on the 
route of Pf^gibonzi. It often presents a soft texture, and en- 
velopes stems of aquatic plants and frrsh-water shells. These 
places are now much elevated about the water, as it exists at 
present, and, from their form and portion, cannot receive any 
Stream of water, i)r retain it in any considerable quantity, 

On descending in the valley of Elza toward Colle, we find 
the same arrangeiuent, thai is to say, at first, and on the heights, 
a very extended, very tliick and compact fresh-water limestone, 
then a fine sand of llie same formation, for it incloses a multi- 
tude of fresh-water shells, in excellent preservation, some of 
them retaining even their original colours, and these are Nerites. 
The other shells are Physic, Limneae, Planorbes, some Helices 
and Paludin^. We find next, that is to say, on descending to- 
wards the valley, not precisely beneath the preceding beds, but 
always at a lei'el much higher than that of the highest waters, a 
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formation sometimes asmpact with siliceous parts, which adhere 
in its mass, presenting the sinuous cavities and shells which 
characterise the lacustrine formation, sometimes porous, even 
tufaceous, and seemingly composed of stems of chara and my- 
riophyllum, petrified into limestone. This formatioa re-appears 
on the opposite hill, that is to say, on tlie left baiJt of the Elza. 
It cannot he considered as of modem formation, for it occurs 
at an elevation, to which the Elza, in its highest risings, , never 
attains, and it rests upon the upper marine formation, which 
has itself a very great thickness. 

The waters which have deported this formation no longer 
rise to its level ; but we sec issuing from the foot of the emi- 
nences on the lefV bank of the Eiza, streaRilets wliich turn a 
mill, and which have the property of depositing a great quantity 
of calcareous matter. It may be presumed, tliat before tlie 
opening of tlie valley or water-course of the Elza, these 
springs issued at the level of the summits of the hills which 
form its ^dcs. This change has taken place at a period pre- 
ceding the commencement of historical records, and h^s hap- 
pened, without doubt, at the same epoch when llie valleys were 
scooped out, and when the continents, partly laid bare, have as- 
sumed, in their lower parts, the forms which they at present 
possess. 

A fresh-water limestone, similar to the more compact parts of 
the preceding, appears even towards the summit of the hills, 
above the marine formation, almost every where in the neigli- 
bourhood of Volterra. Also at CusteUo di Santo Jnliano, we 
see very high cliffs, which arc composed, ot their base, of 
bluish ar^lloceuus marl, with marine sliells; towards their mid^ 
dje, of reddish sand with pebbles, sometimes containing oysters, 
pectens, and .some other marine shells ; and, at their summit, 
a very thick deposit of fresh-water limestone, with its tujjuhu* 
perforations, shells, &c. 

At Pomarance, to tlie south-cast of Volterra, and, conse- 
quently, at a considerable distance from the two places where 
I have mentioned the fresh-water limestone as occurring, the 
same formation st' ' ' -'self, with the same characters, 

but not altogethei ^siljon ; for here it seems to 

have flowed upon x:Iivity of the hill, at the 
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I sununit of which Poniarancc is situated ; it ia nevertheless al- 
I ntys superior to thi? marine hmestone, and to theJgypBeoiw 
Hes which are beneath, because all these formations have fol- 
ded the same inclination, and seem to terminate here, since, 
Ftlie other side, we iind ourselves upon another formatioD, 
Btposed of micaceous compact limestone, covered with ophio- 

"I shall not prosecute farther my inquiries regarding the freah- 
•Ater formations. The numerous cxainples which I have ad- 
duced are sufficient for giving an idea of the great extent of 

a formation to which, mitil ten years ago, no attention had 11 

been paid ; and for presenting to the view of naturalists the re- \ 

marbable analogy of their characters, in all these places, so re- J 

mote from each other, and so dilfercnt with regard to the na- \ 

tare of the subjacent rock, _ Ij 

' Z have insisted upon the fresh- water formaOons which are at ' 

the present day in the act of forming, because they afford uB i 

means of apprcdating the causes which may and must have proJ I 

doced the deports of ancient formation, and consequcudy kS J 

establi^ing the theory of those of the neighbourhood of Parisi I 

The fresh-Wtttor formations of Home, of Sienna, of CoUej aorf j 

of Pdtnerance, are in a gcolt^cal situaliiin identically the satte \ 

as those of FontMnebleau, of the Plaine de Trap[*e, of Mont- 1 

morency, &c. We cannot refuse to attribute to these calcareous j 

waters issuing from the bosom of the earth, and from beneath | 

the most ancient sedimentary formation, the construction of the J 

fresh-water formations of Italy and Hungary. Results perfect- \ 

ly amilar must be attributed to the same cause. Wc may I 

therefore presume, that the frcsh-waler formations of the neigh- i 

bourhood of Paris, are owing to an abundance of calciferoua 1 

and siliciferous thermal springs, which are dried up, as those of ! 

Pomarance already are, and as those of Colle are about to be, j 

whether their reservoir has been exhausted, or theii- canals cfe- \ 

'tructed. J 

It is true that we find, in the ndghbourhiwd of Paris, fresh- ' 

neater formations entirely siliceous, and that none of this kind j 

occur in the parts of Italy which I have mentioned ; but I J 

shall recall to mind, that those of Colle contiun very disdnct ri- 3 

liceous parts ; and, beddes, if the examination of this circum- J 
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f tbis work, I might cile examples of thermal springs still con- 
n the pi-eaent stale of the snrfacc of the globe, a great 
ilitity of silex in solution. 
►■The fresh-water lunnntiuns of (Eningen have a character al- 

jether different froui those of Italy, of the neighbourhood of 
Paris, antl of the greater number of tliose which I have men- 
tioned, and on this at-count a different ori^n must be attri- 
buted to them. They may he n-garded as sedimentary fre^- 
water forniationa, produced almost entirely by mechanical means, 
that is to say, by earthy matters, often even pretty coarse, de- 
posited more or less rapidly at Uie bottom of a lake, and enve- 
loping the organised bodies which may occur there. They also 
present a strueture entirely difi'erent from the others ; tlie layers 
are very distinct and numerous i the grain is sandy, and often 
coarse ; lastly, there are none of those tubular perlbrations, 
which indicate in the other formations the disengagement of the 
gas which the limestone holds in a>kilJon. 

We have therefore two sorts of ■fresh-water formations, very 
different in their origin, and diBtinguisliable by external charac- 
ters, which indicate this difference of' origin. The one, produ- 
ced by solution and precipitation, more or less pure and crystal- 
line, have issued from the interior of the. earth with die waters 
which have carried them to the surface of the soil. They may, 
according to this theory, )» formed at all elevations where simi- 
lar waters may have issued, and the lieight at which they occur 
is not always a proof of thai to which tlie fresh-water has been 
elevated. These are the most extensive : they are those of the 
neighbourhood of Paris, of Locle, of Italy, &c. ; they arc rare- 
ly mixed with bodies of marine origin. 

The others, of coarser texture, resulting, eo to speak, from 
the abrasion and washing of the surface of the rock, are 
formed by means of sediment at the bottom of still waters, into 
which ihoy have been carried. They are much less diffiised, 
less pure, and may contain remains of marine bodies : of this 
kind are the (Eningen formation, a part of the Limagne of 
Auvergne, pnd pro' ''C plastic clays and lignites. Lastly, 

it is to this class t ^ fresh-water formation belong, 

which we obser\'e of Switzerland*. 
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Art. XVIII. — On th« Metkoilical and Natural DlHribuUon 
of the different Systevis of C'rt/sialltsatum. In a letter from 
M. Weiss, Professor of Mineralogy m the Univerwty of 
Berlin, to Dr Brewster. 

Sib, 

X H.A.VE learned from Professor Tralles, that he had conver- 
sed with you on the subject of my claims to the methodical and 
natural distribution of the different Rystems of crystallizaUon, 
which has recently been considered in Scotland *, and even Jn 
Germany, if we judge from the Annales de Physique of M. 
Gilbert, as Iwlorging to M. Mohs, but which, in reality, is ab- 
solutely mine. Mr Tralles likewise informed me, that you 
were disposed to rcp^r any injury to my claimR, whicfi may 
have been occasioned by the silence of M. Muhs, in the justly 
celebrated work, of which he has published two editions in the 
years 1820 and 1821 ; and I have, therefore, addressed to you 
some observations, which I trust you will publish in your va- 
luable Philosophical Journal. 

In order to enable you to judge in this matter, it will be suf- 
ficient to examine the Table of Mineral Species, distributed ac- 
cording to the method in question, which accompanies a Memoir 
printed among those of the Physical Class of the Koyal Acad&« 



• When I wrole the two papers, 
Forma of Crystnli, Mid the number c 
were iiiinted in the Memoirs of the 1 
wOB not ucquamled with any of the i 
composed by ProfesBor Weins ; and n 
lerlstie" of Profeaaor Mnha, which v 



On [he Connection bctwocn the Primitive 
their Axes of Duuble Re&actlon," whicb ^ 
iraerian Socielj, vol. iiL p. AO. and 3ST., I 
^moirs on crystallograph;, which liad been 
I, therefore, led to quote anfj the ■' Charoo 
publi^M^g in Edinburgh, and which 



contained a cla.'iailicalion of crystalline syBtcms, that harmonised in so eiEtniordt* 
nary and unexpected a manner with the optical ayalem which I had previouBly e*» 
tablished. With regard to the extent to which Professor Mohs has been anticipa- 
ted by ProfesiDr Weiss, we cannot at present dedde, till we have pertised the mv- 
nuriTH of the iBtler referred to in the following pages j bul Ihmi what we know of-, 
the honour and high character of Proifeasor Mohs, we are eonvineei! that he will be 
able to give Professor Wciga the most satisfactory eiphmaiions on all the points to 
which he refers. That both theae eminent individuals have been carrying on Inde- 
pendent inquiries, and advancing greaUy the science of tryaia([ogra|ihy, cannot b« 
questioned ; and we do nut doubt but that tlik field of research is sufEciently rich 
and cKlcnsiie, to reward the genius nnd indvislrv oFboth. D. B. 




I 






ioot 



Weiss tm l/u Methodical and Natural DUti 
my of Berlin, for ]814 and 1815, and which U entitled " De^^ 
Dtvuiom Naturclka dcs St/stemex de CristaMaation, par C. S^ 
Wofis." If there are some parts of this table whicli requiret 
correction, it is only in consequence of more recent discoveriea^ 
of which 1 could not then avaU myself. ,, 

In reading the memoir itself, you will find in it an explaom^ 
tioD, that applies directly to the coo»deratjoa of different 3xe%. 
which ought especially to interest and direct the researches qf^ 
the natural philosopher, of which you have g^ven the most JUu^ 
trious proofs, in the discovery of the relation between the primi- 
tive forms of minerals, and the number of their axes of doufal4|^ 
refi-action, a relation which does not appear to have be^i ''*^ll 
cetved or understood by M. Mohe. ,,lj 

In anotJier memoir, published in the subsequent volume (^ 
the Memturs of llie Academy of Berhn, for 1816 and 1817, Jfy 
have explained my method of describing all the crystalline facett^ 
of any system whatever, in relatbn to the fundamental axes o^^ 
the system, a method which I consider preferable to that ofjj 
M. Mohs ; — and 1 have also deduced from the polorisaljon o£_ 
the laiera of the ci-ystallinc axes, the moat curious phenomena of' 
crystallography, such as the reduction to one-half of a number off^ 
the co-ordinate faces. Sic, a phenomenon which I have expressly,^ 
deschbed in my memoir of IHlo, distinguishing always, in the ^ 
general division, those aubdiviaons which I have calledi:^ 
''oTnoedriques (with the number of faces complete), and Hemlf~.^ 
drigu£s (witli the number of faces reduced to one-half). I hav^j^ 
beude.s pointed out the application of my crystallographic mo- | 
thod, to the developement of some particular systems of a diS|.^ 
cult nature, such as those of Feldspar and Epidote, which werQ^ 
con^ercd so by Haijy. I might also mention other uiemolrB,j_ 
which I have published among those of the Academy of Berli%d 
for 1818, 1819, either on the mathematical theory of crystallo,^ 
nomy, or on topics |)articularly interesting to natural philos<v(^ 
phers ; such as the comparison which I have made between the^ 
geometrical relations of the dimensions of the principal solids i^ 
a regidar system, and those of tlie harmonic intervals in music«j 

Unluckily, however, none of these memoirs have been more fca-j 
late than the first with M. Mohs, to whom I sent them as^ 

Vk»i as they were printed, excepting that of 1815, when M.^ 



^^^ cf' the diff'erent Si/sh-nut of' CrifStaflisatUm. lOS 

^HMis was at a distance from his place of residence. You will, 
DO doubt, observe, ihat, with regard to ihe foundation of the ma- 
tbematical properties, what M. Mohs lioa said of Feldspar is ex- 
ictly confumiable to the views which I had established in 1816 ; 
but M. Mobs is alcnt on this point, and hitt method of repre- 
senting the object is in reality his own, and not mine. Widi re- 
spect to Epidote, M, Mohs remarks, in the second ediuon of his 
work, wben he ought to have been in possession of my memoir 
Daepidote, that this very system was unknown. 

It Itas fallen to my lot, however, to break ^lencc on these mat> 
lets. Yoji will find in the volimie of the Memoirs of the Aca- 
demy of Berlin for 1830 and 1821, which will presently appear, 
& new memoir on Sulphate iif Lime, and it is there, where, ia 
criticnaiiig what M. Mohs has said on this subject, that I have 
made the reclamation which it was necessary for me to do ; oild I 
dd have confined it to that memoir, hod not the friendship 
» Professor Tralles led him to give you more immediate and 
direct Information, and engaged me to address tins letter to you, 
engagement for whieh I feel under great obbgalions to him. 
It will readily occur to you, that as I had read to the Koyat 
Academy of Berlin, the memoirs of which I have now spoken, 
after tlie yi^'or 1816, when I had llic honour of being elected 
a member, it must have been a long time before this that I laid 
the essential foundation of the system. In the winter of 1S1S,19, 
I communicated to my illustrious colleague, M. Von Buch, the 
outUne of die same table which is added to my memoir of 1815. , 
1 employed it in my lectures shortly after that time ; and, in I 
teaching mineralogy at Berlil), after 1810, I introduced what I ' ] 
had previously done on these subjects. j 

You are aware that, in 1809, I wrote at Lcipsic, where I • ' 
was then Professor, two Latin dissertations, " Dc Irtdagando^ 
Formarum CrystalUnamm Ckaracterc geoTnetrico principalis \ 
which were translated into French, by my esteemed and cele-- i 
brated friend M. Brochant de Villiers, and appeared in detail in 
the JourTial deg Mines for 1811 *. Whoever was a profess- - ■ 
ed mineralo^st, ought to have tieen acquainted with the exis. S 
tence of these memoirs, the French translation of which was ^ 
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^^H^TraTWeB^Tbi Ui£ Methodical and Natural Dintriiu^^^^^^ 
enriched, by die particular friendship of M. Brochaiit, with 
Tables and an Inde:(, to facJhtate tlie study of them. I also 
gave an account of them to your celebrated colleague Profes- 
Bor Jameson. In these memoirs you will find almost all the 
essential foundations of the actual arrangement which has now 
risen out of them in a more perfect state. You "ill find, for 
example, that I had established the reunion of the systems 
which have, for their primitive form, a prism with a square 
base, with those which have the octohcdron with a, square base, 
a union which, if I am not mistaken, you have aJao established 
optically. In like manner, my respectable friend M. Secbeck 
found, from his first inquiries into the opticjil properties of ciystals, 
that they were intimately comiected with the differences of die 
crystalline systems which I had proposed in 1809. In my memnr 
of 1815, I first abandoned the ideas generally entertained, of 
the Di-Rhumboedral) ; the systems of the OctoJiedroa with a 
what is called the Primitive Form. I afterwards, in 1809, sub- 
divided them into four great divisions, separated Irom one an- 
other, viz. the Regular System ; the Rhomboedral Systems (with 
square base, and the systems which I then called the Octohcd- 
ron with an elongated rectangle for their base, of which the 
two last are evidently the same with the systems improperly 
called l»y M. Mobs the Pyrtanidal and the Primtatk. I have 
reduced all these systems to their true source, that ia, lo the 
ratio of their principal axes, on wliich all their properties de- 
pend. I perceived, in short, since my dissertations of 1809, 
tliat there was in reality no exception to the four general divi- 
sions which I had then justly establishetl. For, in 1809, it ap- 
pearetl to me, that Jhldspar, ep'idote, gypsum, aximte, and std- 
pkate of copper could not be referred to them ; and, for this 
reason, I then separated them from all others, in order to treat 
them apart, which I have since done in an opposite way, but 
one much more satisfactory. 

When M. Mobs came to Freyberg to succeed Werner, I do 
not suppose that he had then read my memoir of ) 815, He 
had not in reality anv other ideas respecting the methodical di- 
vision of the diife — 'f crystallization, but those which 
I had explained ii ', for example, that M. Mohs, 
in 1818, still co s prismatic system, without 
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any other distinction, what I had called, in 1809, ihe Hystcm 
having its primitive form an octohedron with an elongated 
TectanguJar base; that slilllaier he recognised as natural and 
good, one of the subdivisiuns which I had made in 1815 (or 
rather lietbre 1815), of the same system founded on the gene- 
ra difference of the homoedral and hemiedrul systems, he having 
^ven the name of HentiprUniatic to the one, leaving the name of 
Pritmatic to the others; and, in short, that it was not 11111819-20, 
precisely when the first edition of his Oiaracteristic was pub- 
liiihed, that M. Mohs recognised another of my subdivisions of 
the same system, and improperly gave to it the name of Te- 
iarto-priamaiic. 

• It would be very agreeable to me to receive an explauatjon 
of the silence of M. Mohs ; for I esteem him much, and be is 
a pltiloBopher who does honour to Germany ; but my silence 
fiught Dot to equal his. For any larlher remarks, however, on 
this subject, I sliall refer you to my Memoir on Sulphate of 
Lime, which I have already had the honour of quoting. 

The system which is commonly called Regtdar or Tessvlar, 
I have called also Spltarocdral, on account of its relations with 
the sphere, which are peculiar to it. It is founded on three 
axes, perpendicular and equal to each other. I have distin- 
guished, however, the ordinary case, whicli is homospheroedrai, 
from the different cases of the system which are hemigpheroe- 
dral, and of which we know that of the pentagonal dodecahe- 
dron, which I call the I'yrito-edral System, and that of the 
regular tetraedmn or tetra-edral system (regular); these two 
rases having quite different laws of the reduction to oncvhalf of 
the same number of faces to reduce, and of which, 1 believe 
ihat I have shewn the origin in the different manner of being 
polarised in tiR- htera ot" the three principal axes, in my memoir 
<Tf ISn, already quoted. 

The systems which are founded on three axes perpendicu- 
lar to each other, two of which are equal and different from the 
third, may be named, In relation to this same principle, Bino- 
Hngvlari/i, or Bino-unixal. I had not made a decided subdi- 
vision of this general case in 1815, ancc Harmotome almost 
alone appeared lo me then to give rise to a subdiviinon into 
komocdrni and ktmkdral systems, aiialogouB to the other gene^ 
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^iTOProf. Wctss on the Mdfiodical and Natural Dviiribution ^^ 
ral cases. 1 called it then, when taken together, Viergliedrig 
or the Quaternary System, on expression which I now restrict 
rather to the homoedrol subdivibion which comprehends the 
Bystema such as Zircon, Idocrase, &C. But there is reason now 
to admit, that there are not only bino-uniaxcd kmikdral sys- 
tems, but also others, in a double sense, analogous to the pyrito- 
edral and tetra-edral systems, which I shall call, the one Bi- 
nogtiotcntary {vier-undr^wei^Uedrig), such as Harmolome ap- 
peared to me to be, and perhaps a part of Boumonite, and the 
other Quatemo-tetraedral (tetragdrinrh viergliedriir), to which 
I wo'jld refer not only Copper pyrites, after the observation of 
M. Mohs, but also Sulphate of Magnesia, of which I have (rfys- 
tals too wcU marked to allow it to be doubted that they belbiig 
to this class. 

If the measures of the angles of Wolfram, arc such as tfiey 
are at present given, this system will form a separate subdivision, 
wliich we may ca.\[ quaternary ietarto-edral, or ra.ther quaternary' 
hemi~el-tetarto-edral, and which will be analogous to that which 
is found among the systems belonging to the third general case. 
It is a long thne since I have described it thus ; and as I 6nll 
vier-und-zweigliedrig the system of Harmolome, I sliall call 
this vifT-zwei-nnd-eingiiedr^, or hinoslngulo-quatcrnary, con- 
formably to the other representative terms which I have adopts 
ed. 

The third general division is formed by systenis mth three 

axes perpendicular to one another, but all unequal. I call 

these systems sirtgulaana (ci^n-utid-etnawig)^ I have subdivided 

this vast division, according as the systems comprehended in it 

were homoedral or hemiedral, into binary systems, {swei-UTtd- 

Bweiglicdrig) systema b'marium, such as Topaz, SulpJiaie of 

Barytes, &c, ; then into fnno-unitary systems, {zwei-tfnd-eingiied- 

rig, systema Mno-sirigulaxium,) such as Felspar, Jmphiiole, 

Pyroxene, &c, ; and, lastly, into vnitary systems, (ein-und-ein- 

^iedrig, systema smgulaxium), such as Axinile and Snbphaie of 

popper. These last containing the fourth, that is, the half of 

(^ne half of an entire ni"*"''"'' "f faces co-ordinate to one another, 

1^0^ justly called by 'heoretical name, uni-axal te- 

^^^rto^ral systems, i <-prismatk systems, as they 

ffij^ colled by M. Moh designate by the more th&- 
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orctical names, systemata aingulajia hmnoedrica, and ainguiaxia 
hemicdrica, the two first subdivisions of the general case, which 
comprelicnd the syikmaia singidaxta. 

You arc aware that we do not yet know by observatioD, the 
tetartoedraL system as a subdivision of the spheroedral one, and 
that it is only by ab!>traction tliat M. Mobs and I iiave .treated 
of the solid tetarto-edrenpheroidalf or sol'idum-tetarto-splieToe- 
drkum. I have done this in my Memoir of 1815, in relation 
tp a third case of the kemispheToedral syBtem, which is pos^ble, 
also, or geometrically admissible, and of which I have described 
the general form, under the name of Leticitoides loumies 
(gedrelile Lcucitoidc,) or sol'idimi Latdtoides detorkim. \ have 
sinctf found for them a still more expressive name, viz. grenai- 
df/stdrc, since we may consider them as Rhombrndalor Grtawtoe- 
dral Dodecacdrons, liaving a bevel on each face. I have pointed 
out in my memoii' of 1815, the interesting diiference of the^ 
solids, to be turned to tlie light or to the left, which gives always 
6oli(la opposite or different, and similar to one anotlier in oppo- 
site directions 1 have likewise pointed out the reality of these 
opposite solids among crystals, and their frequent uccurrenue 
even, in a Memoir on the most ordinary double crystals of Fel- 
spar, \ii. those of Carlsbad, inserted in the Neues Journal der 
Chimie und P/iysik de M. Schweigger, tom. xi. 

There now remain only those systems which are not founded 
on tliree axes only, like all the preceding, but on the relation be- 
tween a principal axis and throe others equal and perpendicular 
to one anodier and to the first, and, consequently, forming al- 
ways with each other an angle of 60^. This case will be called 
in general, Systeme temo^iigulaxe. It contains, as you know, 
two great subdivisions, viz. the homoedral aad theAfmicdrat The 
first is what 1 call sec/isglicdrig, or syaiema senarlunt ; as, for 
example, Quarts, in its ordinary form, then Beryl, Apatite, he. 
The second form is the Rhomboedral System, which, by analogy 
with the preceding, I call drei-umldreigliedrig, or syatema tema- 
riuia. It would be useless to adduce examples so well known 
as carbonate of lime, &c. There certainly, however, exist other 
subdivisions, to make this fourth case general. Quartz itself 
forms one of them, which is, in reality, hemiedral, but in an- 
other sense, and after a (juitfi different law, from tlie Rhomboe- 






r. Weiss on tfie differml Systems of' Crf/stal/isaSen. 
drons. It might be called geioerdetsechsgliedrigi or systema m 
nario-hemiedrkwtn detortum. which will possess the remarkable 
property, that its sohds will be turned somelimes to the rif;ht 
and sometimes to the left, as I have fully explained in a Me- 
moir on the Cryatailine System of Quarts, which I have inserted 
among the Memoires de la SocUti des Amis Scrutateurs de la 
Nature de Berlm ; a properly, besides, of whicli I have endea^ 
vourcd to demonstrate the physical principle, in the way of its 
b«ng polarised in the laiera of the axes of this system, in the 
Memoirs of the Royal Academy of Berlin for 1817- 

But it is not Quartz alone which requires new subdivisions tii 
distinguish it, in our fourth general case. Tourmaline presents 
another example, having some analogy with the tetario-edral sys- 
tems of the other ]mncipal divisions, t shall not, however, de- 
tain you any longer on this subject. In making a comparison 
of my terms with tliose of M. Mohs, you will, I am persuaded, 
prefer mine to his, which appear to be too inconvenient to be 
substituted in their place ; particularly as mine were formed and 
published several years before thoseof M. Mohs. I confidently 
hope that you will find my method the most simple, and the 
most natural, of any that wc possess ; and I may even go so far 
as to say with strictness, that, in many points, my method is not 
susceptible of farther simplification. I am, &c., 

GOTTINGEK, ) Weiss, 

October S. 1822. | 



Aet. XIX. — On lite Revdn^ima jt'hich hnve. tiiken pUwc in tfu- 
Animal Kivgdom, as these are indicated by Geognoirij. By 
Dr Fleming*. 

X HE organic remmns of the animal kingdom, found in the 
strata of this country, are generally supposed to bear a very close 
resemblance to the living races which inhabit the warmer regions 
of tlie earth, and to be unlike the modern productions of tem- 
ntte and cold el - -he firm belief of the truth of 



^Derate and cold el 

^^^L * Abridge! 



I^Weming on the tlevakitions in the Animal Kingdom. Ifl 
this stalemciit, many naturalists have conctudod, cither that 
these organic retnains muat have been brought into their ppesen'- 
Htualiun, l>y some violent means, from tropical regions, or that 
our country once enjoyed the warmth of a tropical climate. The 
tenderness and unbroken state of the parts of these r«nains, and 
a variety of circumstances connected with thdr position, intimate 
tile absurdity of the first supposition, and the tmths of astrono- 
my give ample discouragement to the latter. It would have 
been wiser to have examined all the conditions of the problem 
before attempting its solution, than rashly suffer the imagination 
to indulge In speculation and conjecture. Had this examination 
taken place, we venture to assert that the conclusion, that fossil 
shells, and other relics, must have been, while recent, the na- 
tives of a warm country, would never have been announced as 
an article of the creed of any geologist, 

As the opinion here advanced is very different from that 
which is received hy some authors, it seems necessary, before 
giving the proofs of its truth, to trace those circumstances v.bieh 
have operated in leading into error. 

The shells and corals which are found in a fostol state, have 
probably been quoted more frequently, as proofs of the truth of 
the popular opinion on the subject, than any other class of re- 
lics. Now, here it may be observed, that for upwards of two 
centuries past, collections of tropical shells and corals have been 
forming in this country, and on the continent of Europe. Du- 
ring this period the. native productions have been examined and 
collected by few. It therefore happened, that the tropical tcs- 
tacea and zoophytes, were better known than those of temperate 
regions. An observer, finding a fossil shell or coral, had it not 
in his power to compare them with the productions of his coun- 
try, in public collections, or in the descriptions and engravings 
of books on natural history. He could compare them with the 
figures or specimens of foreign species only, and if he discover- 
ed an agreement in the external apparance of a species, or even 
a genus, might he led to conclude, that he had found a tropical 
shell or coral in a fossil state in Great Britain. A few hasty exami- 
nations of this kind, in which remote analogies were suffered to be 
considered as proofs of identity, and the indications of a genets 
mistaken for the marks of a apecies, could not fail to lead 4e 
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^Tn^lJ^PlSiuig^ the Hevotut'tons m ihe Anitiuil Kingdom, ^^M 
mind to erroDeous results. With ihe progress of science, how- 
ever, the geographical limits of species and of genera, have been 
mon> carDfully investigated, collc?dtions of nntivi! productions 
have become more numerous and accessible, and liie sources of 
error greatly diminislieil. It is perhaps necessary to add, that 
among all those who have atteinpted iri inveatigate the histoty 
of fosa] species, there have been very few at the Same tihl^'ilc- 
quainted with the characters of recent animals, and witli llie de- 
tails of geognosy. When aU these circumstances are diily fcdh- 
Bidered, it need not appear surprising, that the results hitJierto 
obtained are so inconclusive, or rather so distant from the Truth. 
It may be stated, in opposition to the opinion against whicii T 
am contending, that, in general, there are eceixt'ing spemes itfaSi 
coantrtf, bdongiTtg to ike ■•fame genera or natural Jhi)Mi<iif'^ 
those which arejbu/nd imbedded in the strata of the earth in' a 
Jbasil state. The Nautilus (of Lin., including those whrch ate 
spiral, and the straight Orthocera), Cor ejaniple, is found in flie 
oldest and the newest rocks containing petrifactions. Sevetil 
species from the tropical seas occur in oiir public collBctitins. 
But it is not generally known, that, by the labours of Btr?s, 
Walker and Montagu, nearly thirty different species have liiieh 
detected in a recent state, on our own shores. It is trucj tnat 
the recent tropical kinds are larger than our indigenous Specif, 
nnd in this character they resemble the fos^l species. Bdt' tftis 
circumstance is of no weight, when considering the geogHtjAi-' 
cal distribution of di^rent species or genera. The AnoiiniflB 
(Lin.), Common in a fossil slate, are also represented by niany 
recent kinds in our seas, and the same remark is applicable' (6 
the Madrepora?, and Mitlepora?, ' ■ -\i i . 

It may here be said, that the remainB of animals Whicli'Bfi 
not now live in temperate regions, as the Elephant, RhiriDCCl'A^ 
and Tapir, are found in a fossil stale in such districts. This 
objection, however, isof no great weight, and derives its principal 
support from the prejudices asmciated with the appellations of 
the spedes now noticed. Whan the name Elephant is pro- 
jjounced in our hearing, 'lie imagination immediately presents 
^s wiUi the picture "'■'1 browsing in an equatorial fo- 

f^tt, guided by a I 'd by a CafiVe. We are so 

.^^^ patient to specu, _ not stop to inquire, whether 



its iAdkaUd in the Results ^'Geogiimy. 
the bones found in a ibssil state belong to the living specks, or 
to a member of tlie same genus only, now extinct. Although 
the lovers of hypothesis have rejected this inquiry as useless, 
others have submitled to the labour of the investigaUon, It 
was ascertained at an early period, by several observers, tliat 
many of the large bones dug up from the alluvial soil, in the 
temperate and cold re^ons of Europe, Asia, and Ameiica, be- 
longed to a species of the genus Ekphas ; but it was reserved 
for Camper, Hunter, and Cuvier, to demonstrate, by means of 
the characters furnished by the bones of the head and the teeth, 
that these fosal remtuns belonged to a species of elephant, diffe- 
rent from aivy of those now living, or knoton to exist on the 
giebe. When the specific difference of tlie fossil species, deno- 
ininated by tlie Rus^ans Mammoth, had been determined, it 
became unsafe to speculate about the climate under which it 
had subsisted, since each specks of a natural genus is irtfluen' 
ced in its geogi-apfiical and physwal distrrJnttioii, l>y peculiar 
laws, 

Raspe, from an examination of the soil in which the bones 
were imbedded, and the different countries in which they had 
bmi discovered, without the aid of comparative anatomy, arii- 
vefl,at the conclusion, that the elephant, lo which these relics 
belonged, may have I>een a native ef northern covnirks, in 
ntl^ich if, had lived, propagated, and expired. This important 
cpQclu^on, which has Mnce been extended toother fossil species, 
rpfij^yed abundant confirmation, by the fortunate discovery, in 
^Tn^ of iti entire carcase of this northern elephant, preserved 
■Di the ice, at the mouth of the Lena, on its entrance into the 
Frozen Ocean. The animal had been in good condition at its 
death, and its Hesli was in such perfect preservation, that the 
X^kutski, in the neighbourhood, cut off pieces to feed their 
4gg^ with ; and the wllite bears, wolves, wolverines, and foxes, 
DUde likewise an agreeable repast. But the most iuterestiqg cir- 
cumstance connected with this individual, was its covering of hair. 
The elephant, and indeed all tropical animalsj as formerly stated, 
ore thinly covered with short hair. This Siberian animal, on the 
Other hand, was thickly covered with long hair. Upwards of tliirty- 
tix pounds of the h^ were collected : the greater part of which 
,^,TOL. VIII. KO. IS. JdJI. 1S23. H 
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the bears had trod iuio the ground, while devouring the flealifl 

Much of the original quantity, therefore, was lost. This quftiM 
tily of hair indicated not a native of a tropical climate, but ffll 
inhabitant of a cold re^on. Its characters served to romove 
all doubt upon the subject. It conasted of three kinds ;— 
bristles, nearly black, mach thicker than horse hair, and from 
twelve to eighteen inches in length ; hairs of a redd ish-bro wit 
colour, about four inches in length ; and wool of the same colour 
as the hair, but only about an inch and a half long. These 
circumstances demonstrate, that this species of elephant was 
suited to reside in iJie temperate and cold regions, in which 
its bones are at present discovered, and that the eiimaie of 
Siberia, at the time when lla mammoth Jloienshed, was the 
same in temperature, or nearly so, as it is at present. These 
facts, viewed in connection with others equally striking with re- 
gard to the fossil rhinoceros, indicate the impropriety of specu- 
lating about the origin of fossil animals, without having pre- 
viously determined tlie species, or attended to the laws which 
regulate the distribution of the existing races. 

While there are many genera, containing both extinct and 
Fecent species, there are other genera, which have no living ex- 
amples, as Belemnltes, Mastodon, Anc^lotherium, and Falxeo- 
therium. These facts seem to indicate a former condition of 
the Earth's surface, very different from that which prevails at 
present in any latitude. 

It has frequently been remarked by British and Continental 
writers, that in the same quarrv, or mine, the organic remains 
contained in one bed often differ from those in the contiguous 
beds, and that the 'same bed, in its course through several mUeSj 
may be easily reeognised by its petrifactions. Werner, in at- 
tempting to generalise this observation, announced it as his opi- 
nion, " That different formations can be discriminated by the 
petrifactions they ramtnin." When it is considered that a par- 
ijcular bed of rock can seldom be traced for many miles, the 
a&sertion that it may, through this extent, he characterised by 
its petrifactions, is neitlicr in opposition to observation, nor the 
laws which regulal -~' — tion of animals. But when it is 

meant to be undei same group, or formation of 

beds, (though occi losition with respect toother 
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gitmps) lioweviT remotely connected in geographicnl position, 
contain tiie same petrifactions, it beotKncs necessary to state, 
thai such an opinion is unsupported by ol»iervation, and incon- 
aistmt with the laws which at present influence the distribitfion 
of animals. There is no prool' of tiie same fossil species being 
found in the same formation at the equator, and in tempernte 
and cold regions ; and when genera only are referred to, the 
ttasoning becomes exceedingly vogue, and apt to mislead. 
Thetdebrated Von Uuch, a pupil of Werner, in his Travels 
fiirough Norway, givee us an example of the Wemerian rule, 
by stating, that Orlhoccratiles characterise oxcluavely tlie tran- 
Aion limestone formation. There is, however, no evidence, 
that the s[K'cks of Orthoccratitdt were here considered, nor that 
those which occur in the tranalion limestones of Norway, Ger- 
many, and Ireland, have been investigated with the view of de^ 
termjning the particular species ; and I have demonstrated that 
the rale does not hold true, in reference to the genus, by the 
publication of figures and descriptions of ten species of Oriho- 
ceratites, from the beds of the independent coal formation, Un- 
t31 geologists form more accurate notions with regard to fossil 
species, no reliance can be placed on the observations which 
fll^y offer respecting their geographical distribution. 

We have no reason to doubt, that the laws which now regu- 
Tftle ttie ger>grap)iical distribution of animals and plants, did e?t- 
crcise their influence at llie period when the transition and fltetz- 
rocks were forming. We may, accordingly, expect to find the 
Jhasil animals and plants of the temperate regions, differing as 
much from those in tropical countries, as the recent kinds are 
known to do. Each region may be expected to exhibit a pecu- 
liar fossil Fauna and Flora. 

In reference to this view of the subject, we may add, tliat the 
laws which regulate the distribution of recent animals, have been, 
in a great measure, deduced from observations on those which 
inhabit the countries between the Tropic of Cancer and the 
Arctic Circle; so that we have much to learn with regard 
to the characters of those which dwell between the Antarctic 
Circle and the Tropic of Capricorn. But the observations on 
tiie distribution of the fossil spcdes, from having been chiefly 
carried on in the middle and south of Europe, are more coa- 
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fined A vast number of fossil qteciesi.tiierefore, remain unex- 
plrx«d ill the equftturitil and antarctic regiuH^, the characters of 
which willeithef i-unliirTn the vi«w whii-h is here given, or fur- 
nish evidence for tltat alt^xation of cUaiaif, ocea^otmd by a 
change in the ohliquity of the ecliptic, or in (he Earth's axis of 
rotation, which a few naturalifits believe to have taken places If 
the final animaie at the Equator do not r^setuble recent or fo<i- 
sil Arctic productions, but exhibit cliaracta^ peculiar to iJiem- 
sdves, it will be nece;sary to abandon tlie idea of great astrono- 
mioal vevolutinns, and content ourselves wiih investigating the 
ohanges organised beings are experiencing at present, in order 
tD discover those ciicuTii stances which have impressed on Liu 
foBsij'spcciea th^r peculiar outlandidi elmracter. 
' a. Tbe opinion entertained by Werner, that die pctrifiio- 
tions of the older rocks belong to animals of more simple slruc- 
tue-sod less perfect organisation, than those which occur in die 
recent deposits, is, when consideied in a very general point of 
mewt an appvoximaiiun to the trtidi. In the beds of llie traosi- 
tito) does (tiie oldest rotiks which are known to contain petrlfac- 
liouB),. tile remains both of radiate and molluscous unimulg oc 
cur ; yet the orgaiitaation of the latter is con^idaed more ppr 
feet than diat of the former. In tlie transition cla^is, liowever 
no i«imutis of vertebrobe animals have beun detected In llic 
indcpondcDt coal-formation (one of the oldest groups of the 
flcstz-dass), in addition to the relics of radiate and moJlu^ous 
animals, those of several oiinuloae animaJs occur, as !>)».cicsut the 
-f^era Trilobilea, Dentahura and Spirorbio togclhn with 
'fishes,. both osseous and cartilaginous. < In the ne>tLi gioups ot 
-Che.fliEtB series, relidaof amphibia make dieir up]^arancG, anil 
in the newest groups lliose of birds and quadrupeds. In the 
oldest alluvial deixisits are found the bones of extinct quadru- 
peds tiin die newer beds, those of such ,aa still survive. From 
the period, therefore, at which [let rifac lions aj^ar in the old- 
est rock&i to the newest fc»ined strata, the remains of the mgre 
perfect animals increase in number and variety ; and it is equal- 
ly certain, that Uie " ^' formed petrifactions bear a nearer re- 
ftemhlonce to the than those which occur in the 

ancient strata. 1 • are mucli altered in their tex- 

ture, and more oi with the matter of the rock, 
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vrfiile the newer are l)ut little altered. These circuuisiaMe& 
lead US to believe, that the Btrata containing petrifsctiona v 
once in a. state of muc/,- and that the Eame proccsg which akdu 
ed the imbedded relics, communicated to the surrounding n 
ter its present compact or crystalline structure. ■ ' 

' These fects in the history of animals, which have been oacex- 
tatned by the researches of the geologist, lead the inquiative 
mind to investigate those circumstances which have operated in 
bringing about such mighty revolutions. In conducting the 
inquiry, it is necessary to impose restraint upon the imagination, 
and deliberately to examine the existing t^uses of change in the 
animal kingdom, in order to comprehend the atteratiraia which 
have already taken place, or to anticipate those which may-yet 
be produced. What influence has man exerted in pTddudng 
such changes ? 

The situation in which we are placed in this worldj rcnden 
il necessary for us to attempt the destruction of many races. of 
carnivorous animals, to drive them from our dwellings, out 
them off in their retreats, and prevent them from living ii 
same region along with us. When we begin to keep flocks of 
tamed animals, to plant gardens and sow fields, we expose our- 
selves to the inroads of a greater number of depredators, and 
consequently wage more extensive war. The war 
die early stages of society, against various animals, i 
of security. With the fM-i^ress of civilization this » 
on amusement ; and in the absence of those animals really de- 
fetructive to our interests, we make sport of the death of others 
whitt) are inoffensive. Bill the employment of the chace is 'not 
altogether a measure of safety or amusement. We hunt 1o ob- 
tain food and clothing, and a variety of ornAQiental and useful 
articles of life. 

The havock which man thus commits iu the animal kingdom, 
has occasioned the extirpation of many species from those coun- 
tries of which they were formerly the natural possessors. In 
this island, since the Roman invasion, some species of quadru- 
peds and birds have disappeared ; and others are becoming every 
year less numerous. Of those whiyh have been exliipated, the 
bear and the beaver, the crane and the capcrciulzie, may be 
quoted as well known examples. The same changes arc taking 
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place in every cultivated region of the eartli, each having, with- 
in the very limited period oi' history or tradilitm, lost many of 
the onginal inhabitanta. 

WJien it is considered, that the bu^ness of tiie chace has cv*r 
been keenly followed by man, from the first stages of sodety to 
the present day ; that its triumphs have been eagerly Souglit Af- 
ter, and highly prized ; aud when these circumstances are uni- 
ted, with the recollection of the numbers of the human race dis- 
persed over the globe, all prosecuting the same purpose, for the 
long period of nearly (iOOO years, it does not appear unreasoiMJjle 
to conclude, that man has effected many changes in the geograi- 
phical distribution of animals. Perhaps he may have succeeded, 
in the course of this longpcriodof persecution, in completingthe 
destruction of several species, the memorial of which tradition 
has failed to preserve, while their remains may yet be traced in 
the newer and perhaps older alluvial deposits. 

However great those clianges may have been, in the condi- 
tion of certain species, brought about by human agency, there 
are many other revolutions which have taken place in the ani- 
mal Idngdom, o^'or which man could exercise no conb-ol. Many 
corals and shells, the bones of fish, reptiles and quadrupeds, are 
imbedded in stone, which have belonged tn species which da not 
now esist in a living state on the globe, and which, probably, 
were extinct before man exercised any conlrol. By what cause, 
then, have these revolutions been effected ? 

When we attend to the phyacal conditions of temperature, 
food, situation, and foes, which must at all times liave exercised 
their influence over the existence and geographical distribution 
of animals, it will appear obvious, that a variety of causes (a 
change in one or all of these conditions) may have operated in 
promoting ibe increase of some s]iecies, and in producing the 
decay or extinction of others. Have we, then, any proof of such 
dianges in the truths of geognosy, or in the alterations which 
we witness taking place on the surface of the globe ? 

When we look at a river ailer rain, empt^'ing its ctmtents into 
the sea, we percei' ' ' 't has brtiught along with it a ct««- 
derable quantity < mud, which it deposits in the 

form of bars, si lias. This mud has beeli ob- 

[sinetl irom the d wearing down of the tot^s 



cu indkaied in ifie reavits ^Geogno^,, 
through which it has passed; and coii(ribuU.'3 to lill up the 
ocean, by forming land oq its borders. The flat ground at the 
mouth of' the Ganges, the Nilo, and (lie Ahine, have derived 
th^ ofigiii from tliis source, as well as the carses of Falkirk 
and Gawrie, in Scotland. If llie attention is turned from the 
sea to inland lakes, we observe the same process of upJiUivg go- 
ing on, with tlie assistance of other (urcumstances connected 
idth their cotiditioii. Mud is constantly poured into them by 
the rivulets; the testaceous animals separate lime from the wa- 
tar, for their shells, which ultimately go to the formation of 
iijiarl. Aquatic plants multiply ; and, by their annual decay, 
form layers of peat. The whole mass of foreign matter, by de- 
grees, acquires the altitude of the fliouth of the lake, passes into 
the state of a niaisb ; and, by the wearing away of the rocks at 
the outlet, is in part drained, becomes fit for grazing, and, final- 
ly, suitable for cultivation. The rivulets, now prevented from 
precipitating their suspended contents in the lake, carry them to 
some lower pool, or farther on to the sea. Numerous plains, 
meadows, and pcaUbogs, indicate tlie former operations of this 
process ; and, in every lake at present, similar changes may be 
observed taking place. 

This obvious tendaicy of the present order of things, to wear 
down eminences, and fill up hollows, has not been confined to 
the period of tJie formation of the alluvial strata, but has exert- 
ed its influence during the period of the formation of all those 
ropks in which organic remains are imbedded. Thus, when the 
po^hoa of the beds of the transition rocks are examined in the 
great scale, they are found to occupy immense hollows in the 
primitive rocks. The old red sandstone fills up the hollows of 
tl^ tran^tion, and occasionally of the primitive rocks. Tlie in> 
dependent coal, formation is found occupying the hoiJows of the 
preceding groups. The hollows of these different formations 
have been still farther filled up, by the numerous series of beds 
connected with chalk and gypsum ; oud, at last, we come to the 
alluvial deposits, which at present are contributing to fill i^p ex- 
isting inequalities. 

These changes which have taken place, have every where di. 
minishcd the height of mountmns, filled up lakes, and increased 
the quantity of dry land. We may therefore safely draw the 
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conclusion, that, along with the increase of dry land, there mmt 
have been a proportional diminution of aquatic miiinalB and 
plants, and a corresponding increase of those which inhabit the 
land. Tliere is likewise reason to coiK'hid?, thar, amidst these 
vast te^-olulions, so many alterations must have taken place in 
those physical conditions, on which the life of animals depends, 
that multitudes must have been annihilated ■with every BUoees- 
wve change. The increase of land, by this process of upfilling, 
and the reduction of the number of mountains supponing gla- 
ciers, must have altered greatly the temperature of the globe ; 
and, in every region, increased the diSerencc between the heat 
of saramer, and the cold of winter, by promoting the inteWMty of 
each. This change of temperature may have been somewhat 
modified by the progress of vegeiatitm in the different periods, 
by the formation of volcanic land, and the heat communicfltcd to 
the air by volcanic fire. It is impossible to estimate all the ef- 
fects ■wliich these changes may have produced on different spe- 
cies of animals, but little doubt need be entertained tiiat they 
were of considerable extent. " ' 

In consequence of these changes which have taken pJacBon 
the earth's surface, corresponding alterations must havelbeen 
produced in its condition, as a residence for animals. Every 
lake, as it was filled up, would receive ihereniains of all those 
of its inhabitants, the locomotive powers' of which prevented 
them from shifting to a more suitable dwelling. If a number 
of these lakes were filled up nearly at the same time, over the 
whole, or a large portion of the globe (and the universality of 
many of these upfilling formations justify the supposition)^ tJie 
total extinction of a race of animals may have taken ])lacc{i<iind 
each succeeding depowtion may have been equally fatal tottie 
surviving tiibes. 

If every pliysical change which can take place on the surface 
of the eartll, whether it be an alteration of temperature,' of the 
quantity of land or water, of moisture or dryness, is detrimental 
to some animals, we need not be surprised, that, amidst the vast 
number which has p™"'--M, many species have disappeared, 
whole races becomi the general features of the ani- 

^nfd kingdom unde changes. ' 

When ivc trace if the different depositions 

if-uch have taken p ;wcst alluvial beds, to the 
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West tranntion rocks contaUiing petrifactions, we witness very 
markable gradatioim of charactor. The newest formed strata 
e loose in ihoir texture,, and, usually Iwrizoutal in their posi- 
lu proportion, as we retire froni these, towards the older 
matiuns, the texture betXHiies more compact and crystalline, 
1 the strata become more inclined and distorted. These cha., 
a may be traced, by comparing the common loose marl of 
pipeat-bog widi the firmer chalk i tlie cooipact floetz limestone 
1 tlie transition marble ; or the peal itself with the older beds 
r%<tii wood-^^oal, or the still older beds of coal of the independent 
iibMLl tbrmation. The organic remains in the ncwei- strata arc yet 
• lUnaltered in their texture, and easily separable from the matter 
;iia wliicli they are imbedded. In the older rocks, the remains 
ar^ichanged into stone, and inlimatfly Incorporated with the sur- 
ToundiDg rocks. The»e facts are of vast importance, it) a geolor 
gicol point of view, as they make ns acquainted witli, the origi- 
nal condition of the matter uith which the organic FejEgains were 
eiiye][^>cd, and lead us to believe that the bed now ill the form 
of limestone or marble, was once loose as chalk, oi even marl ; 
.ifhat, 1*4)31 once re^gibled peat ; and that the sttolsi of sandstone 
ivaad .quarts. .rock .wtre tjnce layers of sand. They are no less 
■I iwecosting when viewed in connection wiUi llie characters pre- 
s^HCd hy the petrifactions of the different airas. 
...The fossil remains of the alluvial strata, nearly resemble tlie 
«Rmo>part9 of the aiumi^U which Uvc on the earth .at present t 
mid, an the .newer strata, the remains of exisUi^ races are found. 
Asiwe.U-aoe, however, the characters of tlie petrifactions of the 
(Ia'|s>aa4 transition rocks, we find the fbrmaiwhich tliey exhibit, 
di^iriiigimorB and more from .tl)e animalfi of the present day, in 
proportion as t|ie rocks in which they are contained exhibit new 
characters of texture, position, and relation. 
. It-is imposdble to regard these concomitant circumstances as 
BcoidentaL Thisr co^existcnce indicates the relation, and leads 
to the conclusion, that the revolutions which have taken place in 
the animal kingdom have been produced by the changes which 
accompanied the successive depositions of the strata. Accord- 
ing to this view of the matter, the animals and vegetables with 
which the earth is peopled at present, could not have lived at 
ihc period when tlie transition rocks iicie forming, A variety 
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of changes have taken place in BuccessitHi, givijig to the earth.its 
preseuC cbaraftcr, and fitting it Tor the residence of its prcseat 
iahabitants. Aiid if the eame system oC chai^ continues U) 
operate (and it must do so while gravitation previula), the earth 
may become an unfit dwelling for the present tribes, and revoUt* 
tions may take pjace, as exteusive as those wbieh hving bongs 
have already experienced. 

In addition to these circumstances, which must have exercised 
a powerful influence on the distribution of animals, we must bear 
in mind, that the universal deluge of Noah, and the numerous 
local inundations, the traces of which may be perceived in every 
country, must have greatly contributed to produce changes in 
the animal and vegetable kingdom. To these inundations may 
be ascribed the occurrence of the remains of supposed land 
plants, and fresh-water animals in strata, alternating with such 
as cont^n only marine exuviae. These appearances occur in the 
secondary fbrmations of all ages. 
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for Calcidatmg Tables •. In a Letter from CHAiiLi;3'B'iB- 

BAGE, Esq. F. R. S. Lond, S: Edin. to Dr Buewster. '^"" 

Mv D£Aa Sir, ,, ^,|, 

XlAVING, during the last two or three months, laid asiiJe me 
further construction of machinery for calculating tables, 1 nave 
occasionally employed myself in examining the theoretical prin- 
aples on which it is founded. Several singular results having 
presented themselves in these inquiries, I am induced to com- 
municate some of them to you, less from the importance of the 
analytical difficulties they present, than from the curious fact 
which they offer in the history of invention. 

I had mentioned to you, that, before I left London, I had 
completed a small engine, which calculated tables by means of 
differences. On considering this machine, a new arrangement 
j^pi urred to me, by ' i?n{pne might be constructed, ^t 

^^^P* Sm this Journal, "'^^^^^^1 
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of changes have taken place in succe^sioD, giving to the earth iu 
present charaeter, and fitting it for the residence of iU present 
inhabitants. Aad if the same system oj' change continues to 
operate (and it must do so while gravitation prevails), the earlh 
may become on unfit dwelling for the present tribes, and revoli»t 
tkios may take [dace, as extensive as those which Uving beings 
have already experienced. 

lo addition to these circumstances, which must have exercised 
spowerful influence on the distribution of animals, we must bear 
in mind, that the universal deluge of No^h, and the numerous 
local inundations, the traces of which may be perceived in every 
country, must have greatly contributed to produce changes in 
the animal and vegetable kingdom. To these inundations may 
be ascribed the occurrence of the remains of supposed land 
plants, and fresh-water animals in strata, alternating with such 
as contain only marine esuvia?. These appearances occur in the 
Becondary Ibnnations of all ages. 



; ynuo 
WM -JlU 



Aet, XX. — On the Theoretical Principles of ike Mackt'AeTy 
Jot Calcvlating Tables *. In a Letter from Chaki.Es'Bab- 
BACE, Esq. F. R. S. Lond. & Edin. lo Dr BrEwsteb'^ 

Mt Deas Sjs, ■ ,1 ,, 

XlAVING, during the last two or tWree mcmfliSi laid aaioe nio 
further construction of machinery for calculating* tabTes,"!, nave 
occasionally employed myself in examining the theoretical prin- 
ciples on which it is founded. Several singular results ' haVing 
presented themselves in these inquiries, I am induced to com- 
municate some of theni to you, less from the importance of the 
analytical difficulties they present, than from the curious fact 
which they offer in the history of invention. 

I had mentioned to you, that, before I left London, I had 
completed a small engine, which calculated tables by means of 
~ isidering this machine, a new arrangement 
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engine might be constructed, that 
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of chimgcs have tukea place io euccessiiHi, givuig to the earth its 
present diaracter, and fitting it for the residence of its present 
inhabitantB. Aiid if llie «aiue system of change continues to 
operate (and it must do so while gravitation prevails), the earth 
may become an unfit dwelling for the present tribee, and revoUu 
tions may take (dace, a^ extensive as those whictl living haags 
have already experienced. 

In addition to these circumstances, wliich must have exercised 
a powerful iiiHuence on tlie distribution of animals, we must bear 
in mind, tliat the universal deluge of Noah, and the numerous 
local inundations, the traces of which may be perceived in every 
country, must have greatly contributed to produce changes in 
the animal and vegetable kingdom. To these inundations may 
be ascribed the occurrence of the remains of supposed land 
plants, and fresh-water animals in strata, alternating with such 
as contain only marine exuvia. These appearances occur in the 
secondary formations of all ages. 



AnT. XX, — On the Theoretical Prwc'iphs of the Mackiiie^ 

Jbr Calctilathg Tables *. In a Letter from CiTABLr^s'SiB- 

BAGE, Esq. F. It. S. Lond. & Edin. to Dr BkEwstek. '"'■'" 

My Deau Sib, , , ^^ ,j, 

XlAVING, during the last two or three months, laild f^i^e"^ 
further construction of machinery for calculating tables, I naye 
occasionally employed myself in examining the theorelical prtil- 
ciples on which it is founded. Several singular results liaiHHg 
presented themselves in these inquiries, I am induced to com- 
municate some of them to you, less from the importance of the 
analytical difficulties they present, than from the curious fact 
which they offer in the history of invention. 

I had mentioned to you, ttiatj before I left London, I had 

f«nnpleted a small engine, which calculated tables by means of 

^i^erences. On considering this machine, a new arrangement 

^j<:;urred to me, by wJ igine might be constructed, ^ui, 
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of chiLDges have taken place in eucce^sioii, ^vlxig to the earth its 
preset character, and titling it for tlie residence of its prcseat 
inhabitantg. And if the «aiiie system of change coDliaueE to 
operate (and it must do so while gravitation prevwis), the earth 
may become an un£t dwelling for the present tribes, and revolu^ 
tions may take place, a^ extensive as those wbieli living bdugs 
have dready experienced. 

In addition to these circumstances, which must have exercised 
a powerful influence on tlie distribution of animals, wo must bear 
in mind, tliat the universal deluge of Noah, and the numerous 
local inundations, the traces of which may be perceived in every 
country, must have greatly contributed to produce changes in 
the animal and vegetable kingdom. To these inundaUons may 
be ascribed the occurrence of the remains of supposed land 
plants, and fresh-water animals in strata, alternating with such 
as contmu only marine exuvije. These appearances occur in the 
secondary fomutions of all ages. 



Aet. XX.— On (Ac Theoretical Principles of ike Mochilie^ 
Jbr Calndati-ng Tables *. In a Letter from CHARi.ti'fiii. 
BAGE, Esq. F. R. S. Lond. Bt Edin. to Dr BrEwsteb. "'" '" 

I I I /IIOO 

Mt Dsab Sjb, , ,,, , ^, .„(, 

XIaVING, during the la.st two or tbree months, lajd Ssitfe'flfa 
further construction of machinery for calculating tables, I have 
occasionally employed myself in examining the theoretical prin- 
ciples on which it is founded. Several singular results WaVirig 
presented themselves in these inquiries, I am induced to dota- 
municate some of them to you, less from the importance of the 
analytical difficulties they present, than from the curious fact 
which they offer in the history of invention. 

I had mentioned to you, that, before I left London, I had 
completed a small engine, which calculated tables by means of 
differences. On considering this machine, a new arrangement 
<f(^rrcd to me, by wh" i^ne might be constructed, that 
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Ihii/ourna/, VoJ. 



■yjfrr CaieuJatmg TabU$. 
diould cdculate tables of other species, whose analytical laws 
were unknown. On this suggestion, I proceeded to write down 
I a. table which might have been made, had such sti engine eina^ 
ed ; and finding that there were no known methods of express*' 
ing its nth term, I tliought the analytical difficulty which was 
thus brought to h^it, was itself worthy of examinatioQ. Tha 
following are the first thirty terms of a series of this kind : 
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468 




1396 
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a Jaw .of formation of which is, that the first term Is % iu 
I first difference 2, and its second difference equal to the units fc. 

I gure of the second term ; and generally, the second diiference 

corresponding to any term, is always equal to the units figure of 
the next succeeding term. This engine, when once set, would 
continue to produce term after term of this series without end, 
and without any alteration ; but we are not in possession of too- 

tthods of determining its nlh term, without passing through aU 
.the previous ones. If 'J^ represent any term, then " must 
-fleteEmined fnan the equation 
p. 
: 



A« = the units figure of u , . 
n equation of differences of a species which I have never met ] 
' with in treatises on that subject. 

If we push the inquiry one step farther, it is possible to e 
press the units figure of any number in an analytical fom. I 
Thus, let S represent the sum of the nth powers of the tent^.J 
roots of unity, then will 



reannaii the umts .figure of the number v. Now, if we put 
^^ 1 instead of v ia the abdve equation, W^ have- 

Ai* =05+98 + 8S+... IS 

n u W + 1 W + 2 W+9 

»+i «+i «+i «+i 

an equation whose mode of solation is as yet quite unknown. 
Finding the difficulty of a direct attempt so considerable, I em- 
ployed two other processes ; oMe was a kind of induction, and 
the other was quite unexceptionable. Fr6!ni these I have' de- 
duced the following formula : 

where a is the units figure" of w ; 6 is the number w, when its 
iimt,|Sygtt^.i9 cut off; and ^ represents; whatever number is 
0ppoj4|^,i^ ^t in the sub^idifjTj table belpw : 

If a=;0... 
^•'^ '' a... 

2. . . 2 Example : Required the 27th term 

8... 8 of the series here, a = 7, and 

4... 14 6 = 2: hence, •' '• 

5... 26 106 + 2a — 1 = 20 + 14 — 1 = 33. 

• IS .Miti-'. ^U- i Ajgi'^" * ■ ■ ^ ' ' ■ ' ■■' ■ ■.■•,. \ . 

tiJ »■ ' -"'l »Ji >|y •. '. f^'m i^jH- .'.J »'■■,' I -i ll"- il .• I - .'■'■■ 

• \.\ i\# f. >^ii^ *t^^'-^ *^ ■'* • ^■* '*^' '•' ' '' ^^ '*■ ■"■ ' •. f«''." 

,,. ,8P6 (lC[^,+,;i5A-Ti I) =, 1.1320 

1S96 = w, or the 27th term. 
27 

similarly if w = ""^«T a = l 6 = 112 

then M 

1 • ' 
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Another series of a similar kind^^ but more simple in its form, 
is derived from iht following equation : 

AHriiM#sfi^reof%, ^ 

If the constaj^t^ or first term is e^ual to 2^ then wq may ex- 
press H ^"s, ; 

where o is any of the numbers 1, 2, 3, 4, which, tak^n from z, 
leaves ^he reminder ^divisible by 4, and b is the quotient of 
that division : the series is, 

1... 2 48 Example: Letjs = lS 

1 being subtracted, 1 

n which, ' ''■ 
divided by 4, gives 8, hence, ' 

u - 20.3 + 2 = 62, 

. IS . 

10.. .44 20.. .96 

Innumerable other series might be formed by the same en« 
gine, the differences of any order depending on the j^alue of the 
figure which might occur in the units, or the^t^s^ (nr the huQr 
dreds place, or in any one or more determi^^ places of the 
same, or the next, or preceding terms. Other laws might 1^ 
observed by the same engine, of which the following is an €&<> 
^mple. A series of cube numbers might be formed, subject to 
this condition, that whenever the number 2 occurred in the tens^ 
place, that and all the sud^eeding cubes 'should be increased 
by ten. In such a series, of course, the second figure would 
4iever be a 2, because the juidition of ten would convert it inr 
^o 3. 
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76 


28 


82 
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42 


88 



'■ \ ■ ■ . « -■ .... 



I 



im 



ttSvmwKfjjt on 


<A« THeoretiMd JPrimtpbs 


Tht JUbttieabti. 


TIfe Seita RMfiakadi 


1 


1 
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• 37 


64 


74 


1S5 


135 


216 


• 236 


343 


363 


512 
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729 
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1000 


• 1080 


1331 


1361 


1728 


1768 


2197 


* 2237 


2744 


2784 



l!te"rt|irB indicating the number at which the latr takes effect. 
HheBis^ and other similar series, open a wide £eld of analytical 
imj^y, — a isubject which I shall take some other opportunity 
of ^ tesuming. I will, however, mention an unexpected circum- 
.8tii&6e, as it illustrates, in a striking manner, the connection be- 
tW^M' remote inquiries in mathematics, and as it may furnish a 
IcSilbii' to those who are rashly inclined to undervalue the more 
re6i(^dite speculations of pure analyids, from an erroneous idea 
of tK^r inapplicahSUy to practical matters. Aihongst {he ^ihgui. 
hit ahd difllciilt ^uations of finite differences to which' these '^- 
fte leiy I rtcbgnised one which I had several years since iiaet' 
with',' in ati atialytieal attempt to solve a problem' consider^' by ' 
E^ler tthd'Vtadermonde; it rdates to the knight^s move* i^ 
dUtss. At that time, I had advanced several steps ; but th^ 
eqtilitidtl in question proved an obstacle I was then unablp'td 
siiifinount. In its present shape, although I have not yet de- 
cMSsd ^e ' solution firom the equation, yet, as I am in posses- 
foaii of the foniier, it is not too much to anticipate a general 
pibcefss tr|[)lp/Hcable to this class of equations ; and should that be 
th& case, I shall be able to advance some steps farther in a v^ 

^^iious and difficult ipnniry, connected with the geometry of si- 

^-ifjiktioti. 

As an erroneous i ertained relative to the na- 

^ of -the machine] i, I will endeavour to state 



t^ihe Maciimtry fir Cakulating TaMa. 
to you someof ihe mathcmaticaJ principleson which it is founded 
The contrivances of Pfiscal and others have, as far as I am aware, 
been directed to an entirely different object. Machinery which mil 
perform the usual operations of common arithmetic, will never, in 
my opinion, be of that essential utility which must ariae from an 
engine that calculates tables ; and although mine is not defec- 
tive in these points, and will extract the roots of numbers, and 
approximate to the roots of equations, and even, as I believe, to 
their impossible toots, yet, had this been its only office, I should 
have esteemed it of comparatively but little value. As far as I 
have inquired, I believe the method of differences has now, for 
the first lime, ?>een embodied into machinery ; and in speaking 
of this method, I am far from meaning to confine myself to cal- 
culating tables by constant differences. The same mechanical 
principles which I have already proved, enable me to integrate 
innumerable equations of finite difierences, if I may be allow^ 
to use the term integrate, in a sense somewhat different from it» 
usual acceptalion. My meaning is, that the equauon of diffe- 
rences being given, I can, by setting an engine, produce, at the 
end of a given time, any distant term which may be required^ 
or, if a succession of terms are sought, commencing at a distant 
point, these shall be produced. Thus, aithough I do not <J&- 
termine the analytical law, I can produce the numerical result 
which it is the object of that law to give. Some kinds of equa- 
tion of differences, can be adapted to machinery with ni^ch 
greater facility than others ; and hence it will become aa object 
of [inquiry, how, when we wish to calculate tliat of any trana- 
c«nuant, we may deduce from some approximate equation the 
oSer^ces winch may be suitable to our purpose- Thus, yoa 
see, ope of the first effects of machinery adapied to numbers, 
has been to lead us to surmount new difficullies in analysis ; and 
should it be carried to perfection, some of the moflt abatrat^ 
parls of mathematical science will be called into practical utility, 
to facilitate the formation of tables. The more I examine ,thi» 
theoretical part, the more I feel convinced ihat it will be lopg 
before the novel relations which it presents will be exhausted ; 
and if the absence of all encouragement to proceed with tlie Bie- 
chanism I have contrived, shall prove that 1 have anticipated Um 
far the period at which it shall become necessary, I w ill yet vea- 



'3S8 Mr BlU'ton's Mt.-t7iodof'tnakittg tiif Iris Mct^ ornamentt^ 
ture to pK^t, that a ntdc will oiriw^ whoa the accumakh 
ting kbour whuh anses froin tbe andnaLDcAl a^if^toaaons of 
mathematical foroiuke, acting a& a oaOfitiuitly Tetardiiig force, 
shall ultlnintfly impede the useful pve^eE^of the science, unless 
liii»or MUM cquivalwt qietfaod la [leoiBed for reilsvsiig il Ssxm^ 
the overwhelmlhg'awutnbraiice ot ninaraiefll ddtaiL 
M Uto alffcj It. 1 , JH^ Ueir Sir, 

FonTI.lHD Pl^Ot \ , , , ^ ^, 

^IMM. IttiP'' {"<' , ZOOilS^UTltM lUltf btns/OS SAW KMjuia 

iTj""^^ \ ■ ■ — — ^ ___|___^ 

:4*i' 'S^I — ^amm^ t/ Mr BaTeton's Method nf iiUikti^'m 

'■ t^'s Mrtat ornamtni't, err of onmmcnm^ .SfeA, Jljferf ^«W 

Jtffirf^, cif/^ CAr Pnmafic Cohul-i ' ' ' i ""•' ■^'^* 

J ^KBpioduction of tlie pnanatit cnMb; byedr&tidiKBi^kirtue 
suriaces of metallic anil transparent Lodiee, was. first p lMttu t a i 
by the celcbriU:ed Boyle. Tfapy were partJculailv stuflted k^ 
Mazoas and :l\rt' Brougham; uod Dr ThcBuos Youngafi^w 
wands' cvammt'd tliem with particular care, aoA ranked ihcnJ m 
th^^ol^S of optical pheiioiucna, kno^s-n by the name of Sic '^£ot) 
fours ot"'«riated Surfaces." > i i uftlJettj 

' lDt ¥ol^g's expenmi;at& were made' pn ' the prismatic cofaitMi. 
displayed in. Mr Coventny's micrometers, oonaiBting of '[WaQH' 
hues drAKii U)}i>n glass, at the distance tsf ^Jnth oT ab'^ioc^ 
Each of tliese lines be found to consist of two 'Or mor^i'&Kil 
.itiieR, At the distance of sonieftliat nioraitluib j'^thof thut ttf Iha 
ddjacenr lines. Dr Young ascribeB these colour^ to the inti 
ference of l\vo portions of light, (be onen^ect^ froai tmn'A 
of tlie |p-oo>e, and tJie other portion fnan the other' side; 
he conolutltf&i lliat there is a striking analogy between this 
ration of coiouw, and the prod(tcliott«f a inuMcat-note-,-by-w 
<essive'"echoPs"ft^iili equidistant ircffl paUstides.' "' 

This d^s of colours was allerwards iiivcsligatiHl by Dr ! 
Rter, as fixMhiteiJ in MoHter-^-Ptml, aiidiJn yaj-ittus other 
He found, by the aid of tiw microeeope, that they aroee- froi 
grooves in its surface ; that they were prodaced when the f 



fomamentinff Steel. witfi the Prismatic Colours. 189 
surCaco was unpoli«h«cl, and that they couid be commuQicated 
to wax, guQifaraluc,. UnfoU, Uie fuuble metal, and even to lead, 
b^.hard presaura^ oc Uie blow of « iiainmer. He detemiiiied 
liao, thaX the mottled cuJutu? upon all bodies with on imperfect 
polub, gmd the Bcratehes or grooves upon polished metals, could 
be oommilnicated to wax, and other substances ". 

The same structure which fpvoa these communicable colours) 
he succeeded- in produoBig artificially on the surface of calves- 
feel jell^ that had been boiled for a considerable time. I'his 
surface was covered with corrugatioDS ; but totally uiiconiiected 
with these corrugations, be discoveredy with a powerful micros- 
cope, the same minute grooves which exist in mother-of-pearl) 
aQ^,tl)fy \veie so ^learoacanother, thai; some thousands of the)n 
wif^t, have ,heep contained in a single inch. These grooves 
were completely invisible to the unassisted eye, but they gave 
in a very distinct manner, the colours of mother of-pearl. 
' ■MF'Bxrtoiii €£ the Mint, a gendemail welt knowu for'Jiis id- 
gEtrai^ and his mcchmilcal attainments, has recently conceived 
the hafkpy idea of ornamenting steel, and othtu" articles^ with 
the >Col<sirs df stiiated surfaces, and has secured, by patentj th£ 
evduGtre privilege of applying this piinciple to practical pufw 
poses. The excellence of Mr Barton's engine has, no doublif 
enabled hiui to execute this kind of work, with a beaiay and 
poeoiAvin whichno other person can hope to imitate. The engine 
whlch.he uses was,gi>'en b> him by his father-in-law, the late ca- 
lefosled'.Mr Harrism. It was constructed by Mr Hsrriecm. 
faiiBlfclf, ,and its lucrita depend chiefly cm the beauty -and corcect-i 
neM irf llw screw; the apparatus for cutting whiclh, by an ex- 
ceUent ioclincd plane, also accompanied Uie engine. Tlie plate 
in the acrew is not divided higher than the SOOOdtb part of an 
iiich; but Mr Burton has drawn divisions on steel and glass so mi- 
nute as tlie lO.OOOdtli part of an inch. In drawing lines of 2000 

* Or Brewster alEo succeeded in caninuucafiif the calautij'ran one piece of mam 
In aB/ahcr piece of siu, and fiam this scioai pieco to a third jiiccc B; a lllita 
precaution, a sunk impression may, upon Ihe some principle, be lakcn from a *»x 
seal, upon another piece of wni ; and this may be ubM, for « long lime. Id give 
impmioni nearly u distinct n lln orlgtnal seal. If fbo iiicceof wax to ho iitct^ 
h btxdaefii witb lac, i\ wtU Uat still Jonger. 

KOI.. VIII. -KO. 1.5. JANrAflY 189!). r 
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Mr Barton's Method of making the Iris Metal ornamentd, 
in an inch, Mr Barton often leaves out one line intentionally; and 
one of the greatest proofs of the 8tal»lity of the engine is, thst 
after having taken otf the brass table, with the work upon it, 
(when the omission is distinctly perceived), he can restore M to 
itaj/lace, andinlraduce the line, without iis being disHngmtH^ 
able from the. rest. '.'',[.. 

In applying the principle of striated colours to ornament 
Kteel, the effect or pattern is produced njton'tlie pblisJied sftrraW, 
by the point of a diamond, so that either the whole, or 'i jp'art' 
of the surface, is covered with lines or grooves, whose distaitt!^ 
may vary from the 1000th to the I0,000th of an inch. WhSii 
these lines are -nvyil distant, the prismatic hnages of tlie'caliMle, 
or any luminous body, seen by reflection from the pblish'^ ifer'- ' ' 
face, are -nearest one another and the common colourless JniiigB'i " 
wid when the lines are least distant, the coloured iniages''iiSf ' 
Jarihest from one another, and the colours are most vivid," ' 

In day-light, the colours produced by these nnrtnte'gptfeyS" ' 
are scarcely distinguishable, unless at the boundary hctweCT'ft ' 
dark and a luminous object ; and we conceive that tlidt WiH ' ' 
liancy will be very much impaired, even «ith artificial l%tyt^» ' 
when they are dispersed by the interposdort' 6f gldbe* "fi^'Mi '' 
mJspheres of ground glass. ■ . r k>jI .rtni/tii • 

In sharp lights, however, and particulii% iti that^'^'tlJl'Mlii';''' 
the colours shine vrith extraordinary brilliancy, and the pliy'^' 
lints which accompany every luminous irfiagt^, can o'oiif be 
equalled by their matchless cxhibitiori in tlie reflections' 6F'l4S" 
diamond. The surface of flue steel, therefore, when grooV^Sliy 
such a skilful hand as Mr Barton's, is peculiarly fitted foi' tnu-'^ 
tatiwe jewels, and other articles of female dress ; and welia'fc'n'o'^ 
doubt, that it will find an application to many other piiiposes, ' 
both of use and ornament. " '^'' 

The di^'isions which Mr Barton most commonly uses for his 
metal ornaments are 2000 to an inch ; but when the material is 
good, his engine enables him to divide to 5000 and 10,000. ' 
When the lines, however, are so close, the labour is very great; 
but the beauty of the work is generally a compensation for lii^ 
time bestowed up< he strength of the colours increases 

wifli the number depth of the line, Mr Barton ' 

finds to have a gi uciiig brilliancy, owing to't^e 



•.SV«7 ifiih 0i<: Pi 
cm ibc quantity of rritwled light ; and he W, in some 
massnre, eoalilcd to judge of' the depth, by the fainlness of the 
reJlcodedjJiiiagBof hiaeye, when looking pcqjendicdarly at the 
steel V until, at last, hy totally renioving the ori^nal surfefej in 
coaeaqi^nce of the edges of the cut meeting, the whole surface 
looks black, and the eye is no longer seen. 

^^9^.th« ereccding notice was written, Mr Barton has hud 
tl^jdadpess to favQur us with various specimens of llieoi'Oa- 
m^j^,e«Bcutcd by his en^ne, and high as our cspectationg 
vt^^y/fi oQBiess they vmo greatly surpassed by the work itself. 

^fP^e of the specimens are struct from steel dies, containing 
th^igroOjYed pattern, and it is angular to observe the perteclion 
witl^jtji^ch the impress of such delicate work has been coo^, 

In one of the pattemt, on poiished steel, a spiral line, bc|pn« 
nipg^t, the centre, adiaoces to the c'ui:umference of a circle, 
abo^t ^iiii of an uilIi m diameter, each -cdl of the spiral Jteep* 
ing-^l the distancL of about ssglh of an inch from the one ad- 1 
jacep|t to It When th«; eje, held close to this specimen, viepfl 
a t^il^^ candlt reflected from the grooved surface, it ajipq^ , 
surrounded with a =eric>, of the most brilliant concentric rings,<rf|, 
col^^edjhgli^ po''*''"g in^o a sort of tinted radiance of enquisite 

Whe^ these minuti. i,roo*es were drawn by Mr Eartim upon 
^qd^:fCi^ Fital, he vas ■lUrpnsed, upon taking it from the engine, 
to pmrtne no tiates Hhatcvei of his work. The lines, indeed, ■ 
ar^ •"? fine, (hat it h impos&iblt to discover, even by tJieaid of a 
micro^pe, any lO'igbness or diminution of poUsh, although 
lis whgk "urface it, co\eretl with grooves, in two directions 
tfilnsTerse to each other, and at the distance of the 2000th part 
of an inch 1 lie mom(.nt, how ever, we expose it to the fiun, or 
the light ot a candle, we discover the existence of the grooves, 
fctm^io^ funt pri'anitjc images on each side of the candle. 

yVe tiust that Mr Barton t> mgenuity will be amply rewarded 
Ii\ the public taste and the only regret we feel is, that he 
bliDuld hiiL taken out his patent, before Mr Wrottesiey's bill, 
or some olbei enactnaintj shall have secured ,to inventorsj the 
just advantage of iheiirliihour's and put «n end to that falln- 
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13^ Drs Hoppc and HornsLlnicha Tour to the Coast of the 
tious system of noTnina) privileges, wliicn lia:. ruined bo , 
iiigetM©M9'ftlMf CTftprptianglndiViduids.' ' ^ 1 JJ -Tiia 
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Aitr XXII —Journal of a Tour to tht Coast of the Adriatic 
' Sea, and to Ifu Afotmfaini of Caniwla, Canyitliia, Ty^a, 
Saltzhn^ and Holt mm umltrtaKen cfmflf/ aith a )ia 
tfit Botitiii/ and E'llnmoh^i/ of t/iosi ioujiirns B\ Dr I 
MO Ursn-i Hoiit iiirtDr IFi sin Hons i in TO t\ 
Iwuns, the ruu,,unJ'om th FiJdt!bt}g to I-.tn(?-^i^ 
iKinlBlS "i ""^ 

j1 A': 

, W E were Ktoured by the authors oj these intmjBtnigil 
•1^ fclth a copy of tlieiriitkt vcdume, as bOon oail U-tu^fUlt 
hshed 'Aitranelauon ot H into English 'iiiis pi-epaiodj 
wq okly wwied lor tiie two other voltimos, nhich tbaUrkii 
Veit ktkA i^rouii&et), Exfitre utteniig the whole to the tal\ 
Inrtsiof ooi* ou-n country, in a languagi. mure familial' to thm 
%\aai tliat ui vhick tlie original had appeared. In Uusagrefe- 
aHa^ eTpectation we have been di8a|^mted the nmnemAfi 
BvecfliiOns of tlie authors prevcnUng them, as we have lat& 
ly lenmed, from continuing at present tlieir publtcatiutl 
H v^ regret this circuinBtBiii.0, it Ik vet V HltiafauboiioAi 
kixtav/ tlint Natural History cantmui.s to be the objQct^ 
pursuit, and that their vnfiolc tune is dedicated to Llitejfi 
rante trf ihar separMe and favountt. branahcs of iL ^ 
' 111 opdtr that what is already pubhshed of these Tnttali 
mt.be wholly lost to tlie British naturali>tl, wc shall m tlii9>, 
«HHe of iho succeeding partn of our Journal, devote a 
of' lis pa^K to an account of its detaik> Ihe sctentilic 
mation whu b it coiit»us will instruct, while the narratu a o£ 
cxcunnon, written with a degree of zeal andiammatidn that 
to be fttlly folt, must be perused in the ori^al JUngnage, a^ 
the: seehes of whicli are laid in a country veiy little known to 
British tourists, w" ''■, we caiuiot but iJaink, a coDsidciBblc 
dt^ree df intereff i. 

Of the trav^ 'it may be ^utficient to ahservt^ 

that they are adt irii to the scientilic wM-id, by 





Adriatic, and^e MmniainsofCanimh, Carivtkia, (Jr. iS9 

theirbotanicalacquire:meiitf^,,,j0gt)i,Qre£oiuJd(9:Kl>le,«)atiibfMs)K 
to ^hfi.Botanischc Zeitu7>£, a periodical work v^ttjcl^ ,< 
Treatises, Reviews, Extracts, and new inforq^Atjon^elaUT 
science, published by the Botanical Society of jftatisbc 

,adi;fl^e4 age. (whiicn, together' ivith Ma highly respectably ,^a- 
raftei^^jhiifl obtained him the title of the " Npstor of German 
Bot^nist^), luidertakep severa| cxlcnsive alpine jyuraeys^ in search 
^il^-E'^^-'S^ij^"^ °Sfiy.^'^™'fy'" These, he h^wad^ HW^" 
to the public through the medium of his Boianiscfie -^a^^^fn- 
buch, for the years 1790,-91, &c. ; of liis Herbarium vivtm 
flanf^titim rariaruit firxierlim cdpinarumi 4 ceDt.iialfom; 
a irfipaM icrtariyiof. Ilk bemitifu] Dtxadeiot spfxttnenii at Qteb- 
tann (kxui^i'tvhkM atefnoW in ihc course of publication. !>,il',;) 
■hDiiH«*ndotriich, the&vourite pupil of tlie vcnerable^^Hoppej 
iatPcafbssdr of Natilral History in the University of .Qriefitfuaidi 
n^wn.'o£ Pomtrania^ on the shores of the Baltic Sea, imA-hak 
Ae^idiar^' 6f ibe'Botanic Garden tiiere, estaUished byitbe 
-VtasuBniGoVierDnient. Cryptogannc plants haveocouptedmudl 
odnthiBjigbntleman's attention, and Itis history of tlie: two new 
i^ieMa o{':S^3iifiiuin *ad Feitia, hia account of some for^gii 
aons&ni 'the Hara Physkat Berolme-mes, and hislViemotr 
upto'die pnipRgaiioU and > mctamar^asos of ihe lower ocdcEt 
aCIrve^etibiEBy' pub£^>ed i» the Neva Acta. 'PltyekthMedva 
Acad. Cos. IMop, tkln: Kat. Oanosorum, shiew_hi*h;tpilje per. 
^edylansttr <rf tKs ;B»Uject.;. add to wlueh^ m oompftny-'^ith 
kfaeQGldbnit<idi>ri>IeeSiVon £BQDbeckof BonaontheilUiin^tifae 
ig^xtD^dernhlyadvoiicedTin the publication of a G«>!'qiteviMwa«»- 
if^u^ the appearatce (xE'jwlikb the lovers of that beautiful &. 
■£iy),Df, plantarasd /^Hiutiiily andalniost daily cxpfloting.„,iIfce 
{Tefada of.xhe.woiflciw^kicli we are about to upQcey; coinbUjpiws 
li^ OBT] epoibgy for, the . plain oitd gimpb, jflyle of, |i)e .sai;. 
nuive^'Wych is proftsfod to be chiefly written. for,,tb» pan- 
lubti of travelling liatnraluits, and goes on iJO scknowledgei widi 
g;rateful feehngs, the assistant* which the writers- reCtivedi^. 
ring their jauntey, from many individuals, several of ihcitiincn 
bigb in rankaod in hterary reputation. T^ remaiiidec of the 
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lUtrVf^'pc'aiift tr^Vn=cinK'i.*^ 'Tt-A /%c Toast nfW 
^kfit^^Mjearl tlie first Sfietlmcn'i^ tliiit u'c Iiad added ^mt 
teHMtibns, and, what was stiU more imjxjrtant, the plant in qiic- 
^SAWrfa^^lso an addition to (he Flora of j^ali/burg. As, liowl 
iS^t, -iWtmfig is perfect in tiiis world, . HI) our beauliliil musa' is 
tfWtitlittf'of 'i'rucliflcatinn, a circumstance" wliidi uiav readilv Im; 
Btebuntcd for in the extreme ct)ldnc«s of the w^iior Mlierein''it 
"^^Hi%Ti.' 'For without wacnith it cannot I'liKlilV. In this'spofj 
ntVttitig lo tis on many accoiints, we reinaint'd so Imij^aitt 
liff^t'CnTnG upon us before We' were aware of its approacft. As 
aHlKttei:''of necessity, therefore, we accepted (lie fneTTOly*<mCT 
6P<^tHmtiHofStorck, and slept at GlanccW,*" ' "■■■'■-'-''•'"" 
"'"■'S^zbuTg, Feb.5.—T>r Storclt and hi^^ ■cs'ceneni' i*^!' 
gfiyfcrtfiik'gfeat tindheks, and (;ave us letters ti>IIie"ifih'ilI)»!Wi'fi 
of'tlic 'ttiounttiins. Wc were Invited by HTf DbeStter'fe'^fti? 
upon roasted beaver, and, what gratified'iis still ihor^,' Wtiftfl 
tHB oppblftunity of inspecting, lhmu'gli'tlife''kihdness''of"KIr ^se- 
(fttj'ffl^ Z^logieal cabinet, wliirh is highly iilferos'ting, 'tihfl'feVl- 
slMll^'rtne of the objects in Saltzburg that fio siran^^VS^'^ifeF 
<^-Ag: This gentleman made the coll eel loJi'WhTfi^IV 
ftHt ii'tl6w belongs to government, and'is ptictedinffltW^ 
*feff*jf ty^Cbllego, where, undcf the siiperitaci>d'ei^c^^ Sf^ft^e 
sife.'^'l^'tton'tinually Increasing. It contain^; a^'ifhe^tlutoS^fti* 
nHd liirtis 'that are found in the district fif SMttbtirgJ l^r&m^ 
aV 'ih^Wry best manner, and among 'iheWi''iit&;"'Mal>_^'ASPdiy 
vfery' sca^e,' and only seen on "the moiinialWa. ' 'Tt' liw^a'tjPJiRl^ 
ivte^ fishes, amphibia,ihsWtsUhell^,eggR';'siii;^';-ftU-^|Jlii«ts.MJ* 
ftiinei'dts'havealsolately'been addi.vl lo'it?''i'^'n^e^li(«Ph6J 
nrtiirto'the industry and' abilify "of ^t:i'y»^t','ifiii!' tl^tlte*S> 
of ulV Titttnralists are i?si)cci ally dile i<."tHe%ftVibeW W^het^ 
\-erhnicftt, who had sufficient spirit aiid gbbff\aslH?'to falitf'^aJ 
session'of ibc'*-hole for the benefit of lbe"'*Wt*!^'"''^^! f>3i«^««r>r[ 

iJwiBino(ping,v«.4ir«tpd oiiir,«tep? is.ti!tJjfPi»^„9|,g%lm^lH5S^ ' 
otdar'tdiUaniei^ tJiie naiTDir InoirnRun 'fuses ofidiuiE^ouiiQ^.E 

.^.■l--l:...i .'-J"! < /iMnr.,' ■..r,: ■,.,■; i I -. ,..i^ii,-^ ,|)| „i inTlirr .ineT i(!ijty .g 

■ ;<*> Howr-Cf tM MtCM 

some intcreiting objecl, 
ila piincipa] contents. — I 




f JlfouniaiTit qfCamiola, Carinikia, ^e. 
riciwig ourselves witli his experiejicej gained by travels in the 
yjtjitelberg and the Alps of S witzcrland,aod Saltzburg; examining 
lijs coUeclions of subjects of natural historj-, and maUing es^tecial 
use of tliat part of liis library which relates to the sou thchi borders 
of Germany. Thus we have become familiar with the writings of 
Spopol), Wiilf and Host, and with the Travels of Seenus and 
S<;livnegrichen. I3ut the works of the greatest value to ns 
iF«re the Flora Germaaica of Sclirader, wliich, as is well known, 
< . and), fbrtuiuttely for us, includes the plants of Istria, and Sturm's 
. ^^'f'DQn Faujm, which contains the Coleopterous htsccts of 
..'Co^oia, and of the southern shores of Germany. These valu- 
ii^fthle «ds were not only closely studied by us, but, along with 
■tilpat'a Fiora Auatriaea, Rohling's Dmlschland's Flora, (third 
'r^RIt), Willdenow's Caricca and Schultes' Travels to the Glock- 
• •I WK* WGTG consigned to our portmanteaus.^ 
til ) •'.Thus did we pass many successive evenings in laying our 
'Schemes for our proposed tour, and in agreeable and useful 
I conversation, which frequently became quite enthusiastic. One 
. of us would suddenly take from Funck's collection a fine spe- 
cimen of the rare Carabus Gigas, to shew what we had to ex- 
i|>90t; whilst another sought out the figure of it in Panzer's J"aMJia 
Germanica, or Crerutzer's Enlatnotogia, in order to compare the 
JMi^vidual with its representation ; and a third read the history 
trf the insect from Sturm's Travels. Then would we behold in 
aiUitdpation a whole regiment of the rare Carabi, which are pe- 
culiar to the southern parts of Germany, such as C. calatus, 
'Creutmeri Germari, emarginatua, ohhiigus, catenatus, &c. ; 
and would wish ourselves immediately in the woods of Istria, 
that wo might in reality capture these entomological treasures," 
" Other hours were dedicated to Flora, when the plants 
seemed to pass before us in review. Thus, when Wulf relates, 
amongst other particulars of the Euphorbia Charac'ms (Red 

pl^/td in Bolanical Exatrsioiu, Ba}Teutb, ISSO. This admirable work conststG of 
liity ioaec leaves of email 8vo, paper, divided on one side bj lines into aa manj 
paitillDiiB B> ihue BIG monies of Germany, and in encb is placed a specimen, with 
the name of the Bpecies. Thcic ore accompanied b; a small descriptive booli in 
I.aUn ; and the whole arc incloacd in a case, which Eciijcely occnrica m 
in the pockcl than a common poclicl-book. 
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Drs Hoppc apd l][gnis(jiiicb')j 'FouxM' i^< Coast 
■ 'fip"'^j»-''ii^''<**:if"**''"'* ♦" txfpHi <ptope GomxyoeVa im 

cfl^^iilg tt*eir it>PtMiical' J'aritiea undcp.abrilH&ni -ileyj "■•»((# i 
djpiitfllji'.j^vj^fT-of tUp.Adriftlic twa:- fiillyiaAtaringibtoSchwabl 
*Ji%ft^ i^fiPfws^on, ,S^ every onp at Trittitcr.speaks withfaj^'i^ 
i)f^jtj^t)fa'3. ,lo,\vly »pn(^" 0\\t feet.ifleeafed^ qion^uAiisIy; 
b|pv^[;3s iif,;ftc. feared,, by -efesy moment ■fcfdyajp, tiatiwe' 

ti|^lw,gjwper soason. :j .Thus it'erewe amiiBedat tfa^ readbtu 
\i\^ fi^Ueat Fundi,, \ft!D, una(^ hiniBBlf to quilihiili 
tions, and,.jfj^i qiip i^Fty^iiH-as «a)y coiisoled by tlm convict! 
t^)^Ti(]paJi 9ur;eSoafsUHtBUiBenrii!hmto(;of fciecalicctioiis'h-ofali 
^,fei«!M^rl»y us in mindi ,, , '. . 

_^u(^^;I(me;thMa spent ,in itbc agieeaHeanlitipiKioii of 
'3w?TW .HJU,Wt feWw Co ubj "but itamoiiory will feBBHu 
logg,^iv^,c^iH. , A(ay tlic .luliiJnicnt of curintcnticne [nOvt^' 
h^)gjifl,^p^lLy,aait Ijas dtone iii prospect; arid when pow***" 
o^^^^pfpsHfes.whidi wc expect to obtain, ifiay these contril 
tq(tl|^,g](!l;eD6ioa«f the kiioivleidge of Natural History 
'ilLil^ li^E^'eu'"'^ ^ Continued to usj. and we shall not'fety' 
*h^l§?iiBSlffii^*ls wh"*aDiiot enter into our feeling*. ' **^'Q«J*W'' 
\^m}kur.»'mt»i sciences natim^lm quelipt^' flog^^'t^' _ 

'ipn iloUe, par aes goUls, ses pencItdtiii-iB'trhtcie sowiihtf^ri 
doit-,refhuUr ni k blame ni- is ridicul^<'di's.'^CT\is'fm-a^^S^-^ 

^:ViI*ABSi ■■■!' ,_ ' ". ■! ■■'■' ' ■ ''i ■"2, V^ill 

" Jlai/reuth, January 23; — Wc liaw eominenwd d\» Hi)'uf^"' 
aiwiji^yc'alreiwly prtK«edGil irvc leagues. '^Ite fattcied al-JfAft 
of lati^e from IwJig mardies over high ii«iuouiii»i!, in the tiejil 
of winter, of dangec^ threatecii^ us by day and by ni^rtj 
av|ilapcbe^tht|t vy<wld bury ue alive, and wolves thitt wDUld'iUl* 
vouf-|U^,.^^estpd by tJie anxious a&ectioii of our friends^' a^"* 
ab^iU, Cqi ^ur^'Q^uid Tis OR every sdir, have all vanished.' 
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™«>w^patbs very good, aftd^ev'ei^'^ 
Even in the case of pass^-J 



tTjIoufltttirif ^CamuAi, <:ariii^Sifi^ii HA 




of itkeseJo Raoten. When we were about to take our seats, m- 
steod of a single sledge we found three, but provided n^tbef 
with acdrering nor atraw. Each was drawn by ene horsey axA 
thcrs'was tat\y one driver to the whole. Each of us, therefor^ 
had^lhe privilege of driving his own obstiuatejadc, which on nd 
aooadnt whatever could be made to go out of hi» usual pace' 
The carriage had nothing in common with our rrin-dceritledge^ 
buttheooBstTuclionofthe under part of it. It is raised' very Ihtte 
above the ground, yet it is aufficienlly broad on ail sides fia-you' 
to be at your case.; and wc were perfectly secure from breakji^ 
oiB^iuecks. Stil! we could not conttnite this mode of traveUinf^ 
loagj for we were almost frozen. We got out at Scetlwlli and 
left ithe countryman to proceed where he would with his forevf 
10 ^atzen. It was now dark, and on no other cousiderotidn 
woi^ld we have slept here. Tlie warm ro«n was the veiy bol^ 
sau of life to UB. But, on entering the dwelling, it was hcaribisi' 
Asilooa as we had closed the pondei'ouB dour, it was' Irs if WS' 
lodked upon the true jiicture of a den of tliteves. The iblaidcM 
«vUkwere dinaly lighted by some scattered chips ofw^bod^'^i 
thUiBbat was in the back-ground could not be distinctly sf«l; 
Ofvthsi 'tnany male creatures in the room, two eaten bendtes, 
tba-^nthcrs on tables; their long uncut hair hanging dowD'iD' 
ti^fcto their chin, and behind over their shoulders. The 'bihru^ 
ing heads of their tobacco-pipes, to which no stem wtte seen, : 
sta^ out of their mouths like a second fiose from anfiong Ihar 
loQ^Asrik locksofihtirj; " A large hat, with a very broadi rim^ 
omilhiklowed the 'Whole. The females were employed inifDin. 
ningil^ tbo lud^d' the feeble light. Never[lheleEB,wc found theni' 
hcaiiRtand kind people; the giria amuswig ua wfththeir peo. 
vincial songs, whitii lasted till midnight, when we all hetoofc 
ounselvea to rest." ' 

Tlteroad to Tieiefibaeh, which was passed on the 10th, was 
through a country wild and romantic, and the efi^i. of tho 
scenery was heightened by thenumerous pines and aiders irrludi: 
wanetorn up by their roots, by tempests; aadby the wholdcouD- ' 
try being covered with snow, whilst the branches of the treer 
were caDi}detely bent down by its weight, Still, on the perpCD^ 
dicular limoEtooe^ocke, the beautiful Gymnostominn i 
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j^^vjeyfoC ibp, Adriatic 8ca:ifuiiyBlitarii^3i; 
^5:^ ^^flB^oD, , S' every oris K Tritettr-«ppaki9 THitb^f 

jr„^^t9fa's^M>''y:fli'ntig''i Out feet, oewriedi gjoiufaatiiudjivldl 

Jf)y£f,^ iff, ^e. feared) by e\esy lUomcBtbf dblay. tkat^wmit^^f 

"^((t^,$Sci{^r £e;tson. ;, ,Thu^ w^'o wo anitibetlat tbid readbidj 

ant^jpoj] oijr' f^rtyjiwaH ■<ieiJy Coiuoled by tlic contaetU 
l^^s^ imi: exuurstoils thKenniihuitetDiilim ebllcctions tvatild'l 
BiIOUkI^ ,1 . I, ■-'•■■' 

Igi^me thm)^p«nt,,iQ itlie agrecaWe anlKipntion of ' < 
^ ^^j^i^ tetucn b) usj but itd JOHihiary wiltti 
£;gg.«^,eKi^ ,may' ilioi'uUiJment of «ut? iitlentions pmv^^t 
^^u^jf^^liiy asit haadbnetn pFospectt and wittin poteiH! ' 
"■bf^hpjtf-^sHres.trhicli we expect to obtain, wwy ilwse cootrtbi 
tq(t]]e,B!ql*ti5iqB«f tlie knowied;^ of NaiUfal History! 
wm,,|t^.ipi(!^ure be Contioued to us, and U-e shall not"i 
'hj^itSlii>ti^^'*' vhu.canuot enter into our fec4ingfi. ■'» 'QI/A 
'iii^f^euntjOUg! sciaice» natwrViles 'ifuflfpta! 4iO^,^ oti^^ 
_ ... _^9:'^'plw?:' Me Jfaluralifte-MMtme, 'mirA^ f 
1 etoik, par ses goiits, tes peTtchajttytB'trtraSe sc^ti^i^ 
fe-iitemepariai.obsta4sk.fj at ptu^tlfpefr/es^flog4i.'^Sf 

i,rc<loiit<r ni h hlamxATiih ridiovie^'dcs- A*ils pM-ai 

-ttnU-iAti ■;■ ■ .-.;■ ■' '■■■■' ■-'■'■"'''■" 

" Bayrcuth, January 2S: — We liaw cAnrtnehced oiit-'^tiiul? 
iui^Ji^sc:«!rcady proceeded five \enpi0i. The faticleti ^tdiiMf 
I of ftitigiie frooa kmp mardius over iiigli mountains, in th* HeplW 
.of wioteTj of dangers tbrcataiinf^ us by day and by nig^j' < 
|P9b^tliAt Wttuld bury us alive, and wolv«s that would tj 
it,bf titer ansjouG afiectton of our fnende$4l 
■ ^vwy ride, liare all vanished." 
g^i^^^'j oww^paibs TSry^Obd, ifli^^Ve 

ing correBpmid is." Even in the case oi \ 




with carriers. Two travellers, who were harejbeififreave ^ntred^ 

«U^ Wibtid' b^W/f(kk)inirKRitled,: d^good^wtirm froomy^dijl 
&IMKBi!^'4thd<a3ilK^eU'tfKae%ricraiiie:^;ucflt);, iD> tUe Gelibon Ian- 
gadi^/ -1 'W* hftil'^voniUi^ Iw-xtn-y prr»ni»e(] us ( which) feaflilong 
bafln'^^MWii thut^f W'\'roukl't3t[«flii* curslioea^d'BttKki- 
a^ wj{'^tRiuld hov^ 1^Hi«J«aned and washed, and readyi^&a 

tM ^hf ifais'MAtt'innrmttgi'' -' ■ '.■:•< i ■ ■ '/. ...l> oi .-jciim 

}fi j^lanRttcklifinhabkcdlby fjenpleiniiai'UTe canftlajnedapjiW 
^bOMl^oid Ch&HeighboiJrHic;Mioii.w{>rbB;.'(iiid.tt i&<a giiflftt'jKtt- 
3asiUs>lfiHi-'«}amsrfe^'avho,l byiieonodtsMbie asstaooi letfgiihj 
gbcxk)lo(ttettbpi)offjUieiLo^.,iiH«re^ xfaerefone^ Jwigond fiul^ 
and good wine provided, and as, in additioniXOKthis^'.tliKin^tKK 
ittaikaupiJb.thesei'Gnin^ >and aa:th^bcmiiae& of CurnalKDiSbred 
Aonhasda fanilhcjdajiaot^tJie Fielmelben^ butanist' i^nhl^Mi^ 
iprisli.I&tigwuHliyra'Hdik over the twuiiilain fA boboura^'iroi^ 
not do otherwise dias jimi in iL> . i .;ij lyK^nitt 

.-.vf^aimfback^ Peb. \4k. — The walkbLwlay amounlcd/vto'-lO 
Jioam; Ktjnit i^ four toKrunbiug, thrue tu Zwisscbanwsneit 
(id&direfetb'Laybac^: Carniola 'preacnts a beanti&li tzsk^ticxf 
«>iitlti^,;itb<pfvalley-w)d^ jstersettcd by JchB^biUig jivarsti [i:3?be 
fMnSjawK'povered'Ki&'siiuw^ wouMisfqi^ir lo.otl'eD vt^mb 
tneDrfinoicuro and]meadi9W---lanjtil9. wlulu ithe dutaai jnountnw^ 
cHithHd m^^evergrk'RSii and'tlK Romeixiuis ahntbailiyi^Ktgroad 
d4e^<f]ilA'aff6rd^ari eMielleU:field[&>ii<tiieii:ntKna»l<>gitit.';^oq-;ijq 

Bjisurai^t-Hiiiihe^QjfHU. andi by, itbfi^.heWniMiJuciifeTifejyiBfc 
^y,,ftiJil:8nf^«tMTW<^*«»,v;bfc8»fiWrttnwiPi rfcllsfeJJgjS«ftb,5hi8g6a& 

iTii. we.fiSJQWtMijJiu+i I898i* he .buoln b'^UOfU ,-J^ii-^ 
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>46 Drs Hoppe and ^unischuch't; TVur fo the Coast <^t/ur 

blocktd up- by llw immeiwe qtiantJty of! sno-m tbat. bad fallfiii, — ■ 
greater thah was tvi:r bcGai^ knowu.' ^v^^'^lipleeai Utcy-irara 
not deterred from their eoterprite, but set uut, and tmched 
Obcflaybacb, 4 heuea, m tlje eveiang. , , ,,.,,.. 

." Preteald, Feb\, 16. — A rideinaCamiolaialedge.-^Wehave 
today travelled over a tract of oountry of \% buun' in ex-' 
tent; wtitch, for tlie quantity of snow, oiijjht.vie witit Sibsriaia 
ite dclptb of winler. , ■ .. 

iT " Wc were comfortably served in the post-bouee at,^.IJf^Mr 
^B^bftdii supplied with a regular supper, and- we Eloplia^ioefl 
beds, ill a wi'llaired room ; for whicli, liowewr, we paid, iwluilj- 
ing'our breakfast, 4 fieri ns and 13 creutzers uf our HUKhjy, 
When wc were within 9. Iiours of Ujipec Lajrboch, wc fiiuiui 
traces of llie snow-alorms of which w« beard yesterday, si^ii,aft 
were never known in the memory of the ulde^ man; aud,M!« 
experienced great difficulty in walking tlirough the deep aa^ys. 
The ticconnts wc hod of the stale of the roads between tiiat pl^ce 
and Poiwald were slill worse. We, therefore, gladly embraced 
the opportunity which chanced to present itself, of procoedi^ 
tat S posts in a pet urn sledge, which had plenty d straw and 
a woollen covering. For S florins, with, the aid of two smaJJt ]fni 
swifl horses, we had a ride in a sledge of the cuuiitry th^i^gt^ 
Ixatscb ami Planina to Adlersbcrg, where we arrived suftjqieiil^ 
\y early in the afternoon, to proceed witliovit niucji fi^g^e.lo 
Prowald. During this ride, we travelled continually ovei: aij^tafl 
of deep loose snow, with, high banks of snow on each side of (M8> 
presenting a most remarkable scene. Nova Zi.'mhift could ,e^ 
hibit nothing oP the kind niore esiraordinary. The villages by 
the road-side were buried in snow ; and nothing but their roofs 
eould be <Kscerned. If Planina, situotcdia a level country, .ofl 
fercd 8D Miigular an a^>ect, how much more imposing «,a^ the 
yiew^ of llie U»i'ty range (rf the Adlersherg, which wc rieache^l by 
a serpentine i-oad,, made with great, art, . Many hundred mqn 
were employed uv clearing these roads, and waggona and sedges 
were here and diCTe buried ia the snow. Men and catltie yicis 
found frozen ; and, amongst others, two soldiers 8tandin^,up 
right, withtheii a i^irJuuids. At Prepaid, we; ftitind a 

great ouinber c^ i ^s ; and we counted QtirselveB 



i,'and the Jftmiiitains qf'eaT^rU^,-CtirinlMa;Sfb. IW 
forttmate tofiaTi«"ri!»tJimed sllcller,' althnugli -wo llaVl to occupy 
a Btniff-betl, in company with matiy olhertrav^llcrs.'" i 

" Trieste, Fib: 17f — Prom Prewold totliisplnwwwwerc nbic 
ag^Q to walk, for the liigh wind ha(I Htifiicitmtly disfereed the 
snow on all sides of the henvn Touky plain.' • Itwiejat^Uha lofty 
Liribl which we'h'a\-t left behind thnt twuidayaVptist^-.tfevhave 
hfl*UieMwilc Nantr^'Well known to biMiuiiste. ■> ■ 

" We experienced several changes of climato, in a^waUoof 5 
houVstoSessano. At flret, the wcathta? was peri'tefly oalm, with 
K clear atmosphere. ' The nearer, however, weoame to Seseann, 
the mors Ittworing^ die sky becamt, till at Vength the bla«k tlaude 
dteehorged' themselves in long continued) falls of snow. Tim 
sCormy Wrather', which lasted ftir irtort thantwo hoirrs-whsn Hire 
weiii Hbse to TriCBlfe, formed a Mriking contrast- to trh2 dcscn^i- 
(Jon'wliich had lieeti' given us tjf 'the mild wintersof this city, 
andhmdfe us entertain ffears lest wc' should have unrivedtas 
eariy. fcr the spritig-flbwerfl. ■ •■■■'-.r.'i 

' ** TtTOti Sciaaiioj where' we dined, we proeeeded^iMurMtt 
Omchhtai where ire wtre obliged to wttow our paWiports. 'in j-' 
''"°* Wc'had now tt gradual ascent before us, from the sEJAnit 
dTwhldr, We were to d^slinguisli^ for the lirst time, the'lmg 
W»hfe3'lbrTVieBte, (the eduntry where the Citrons blo8fioHi))iimd 
tfefefiiiglity surface oi' the Adriatic Sea, For a leiigth of time, 
We adVAhced at a vCfy slow pace, as if to enjoy the pleasdres of 
ahtlcipation, which Baron Von Seenns, by his tm^'«lB intd {stria 
and Balmatia, Iwd tanjtht Its to expect. Al lengthy whoa we 
wfere iiear the tcfp at liic hill, niiiosity triumphed over these ieei- 
il^^ and each hastciitd forward, strivings to be the first to x'ojoy 
fli^ majestic prospect. We were, icMlced, astonished. We had 
oftoi viewed from the summits of high mountains, Urge IrBMR 
rfcountiy, with fertile meadows, rich corri-tield?, and numerouB 
Triages ; but such a vista of a vast extent of wafer, melting in 
the dist^ce into the horizon, of numerous ehips in the harbour, 
fbntting as it were a second city to the proud IVieste, whith we 
wfet* about (di'nhabit for Some weeks, and the vegfeiatioii of whose 
oogbbourhood we were to explore, we never before buhold. 

" Henco to Trieste was a continual and steep descent for more 
ihftii a quarter' of snliour. This hiU is ejicessively fatiguing 





Joa»ic/tefa ToUrtotheCoaa^t/iaJdnaltcSta,^ 
the cattle dra^ng the Iteavy loaded waggons Sroai a great 

Qimercial city. 

" Here, then, we have arrived ttt one o£ our firet inaiB poantA 
f destination, after having travelled a distance f^ 170 hours jri 
she space of twenty-one days." i fn 

" Some days were occupied by our trnvellero, in delWenii^ 
Aeir letters of introduction at Trieste ; in securiag a caiii>c«ien| 
'Ibdging, which they did at Hundsberg, a fitart waik fram^tJif ' 
city ; and in preparing materials for collecting and |pres^ 
ving the variotis specimens of natural liistocy wliich ibey hoped 
to obtain, Still more lime was lost by the badness olifUw 
weather, and unusual lateness of the season. The almond-tre^ 
which usually blossoms at Trieste in the middle of the month of 
February, was now scarcely in flower at the ktler end_of jt. 
In the market, indeed, were some hyacinths, violets, narcissuses, 
and jonquils. Our authors employed a. part of tha time tjy^f 
were thus detained, in writing, for the benefit of other pe^eelrian 
botanical tourists, an account of the dress which they wore upon 
their excursion. Linnaeus did not disd^n to employ his pen on 
a similar subject; and, if the two accounts be compared,* U will 
be seen that, in point of convenience, if not rf cleonli^ss, the 
under-dress of the German naturalists is to be preferred to tht 

tJ^theni breeches, round wig, half shirts, and false sieeVcsofftfe 
Bnmortal Swede. ' '* 

f " A pair of new, woven, mixed-grey cotton stockings Is idiff^ 
pential article. They are loosely tied unddr the knee, with '^hk- 
Ifpc knitted garters, fastened by a loop. An under w^stc^of^ 
'wool, knitted, or of English flannel, must go over fhe'bod^. 
Long linen drawers, extending to the ancle, and there l?l^f«nfeft 
by a broad ribband over the stockings, and buttoned ab<iv*e,'lb 
the waistcoat, to prevent their falling down, together with a <»- 
loured neckcloth, form the entire of the under-dress. This is BiM 
to be taken ofl* during the whole journey, not even at. night, dild 
has the following important advantages :— We are protccted.in 
dirty beds from contagious diseases, as well as from the^attades 
of entomological ncodtirtions inhabiting such places. We hMwa 
a covering ' ^s and cold rooms, and lose no time 

dress at night, or by putting it 
■per dress, stockings of the same 




* B.r]i<aHiii*s JEaperimmis on Idand Cn/itat. 
malerials aa those fbrmeriy described, and drawn oyer them and 
Ihe drawers; a pair of strong boots, with nmls or iron on the 
h^s ; a warm vintfT yraisbcoal, and a second oecktloth ; pair of 
lai^ and ^ide doth smatl^lotlics, covering tlie boots and part 
of the waistcoat ; a cloth coat, with short flaps ; aad a speocer of 
ths'sodttf^ g9 over the whole. A winter cap, lined with fur, and 
pnmdeel withea^lappets, is the oruament for the head ; and a 
piUr'df gloves of amilar mateiials, is certainly suited to the sea- 
aoa of the year. 
^'■^■Thiais a comfortable dress, and proof against cold, rain and 

,ejo-i;-I- 

y^ ,li„, (To be contmued.) 

ii lu (.' 
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ftSt.^'KXIII.— /?(jforjarf Jccount of DUcaveriea rejecting 

'""Ike'ihublc Refrrutim and tlie Polarisation of Light (Conli- 

■"-itaed from Vol. TV. p. ISO.) 

Ill/ 11-1 

lliw EEf"0» III- — Containing the Investigations of Becmria, 

■j(lr ^i-^artia, HaS^, Woilaaton, and La Place.. 
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a of our readers as have taken an interest in the history of 
the Polarisation of Light, must have ascribed to negligence the 
d^ay yfhit^ has taken place in the progress of this series of papers. 
Ha,vjng, arrived at thc'period which embraces the experiments of 
S^iyaioip Martin, we were desirous of obtaining copies of the 
EswjswWch he published on this subject ; but with all our di- 
l^senCtt we were not able, on account of their great rarity, 
even to obtain a sight of them . Through the kindness, however, 
of ,Mr Wiljiam Jone% optical and philosophical instrument 
maker in London, who has transmitted to us copies of both Mr 
Martin's Essays on this subject, we are now able to resume our 
labours. . As these pamphlets are extremely rare and curious, 
WH have thought it better to reprint them entirely, than to lay 
before our readers merely an abstract of them. 
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"ttr-B. Marlin'B Experiments on laUmd Crystal. 
;t" ITt—JIcciymt d/:ihe E.r]jcri}iicnts' >^'V[r Benjamin 

MAittlK." 

.TIi«,foili)wing,l'ajiipli!ct, which Js publislicd witVut ,a date, 
is eiUi^lcd, Au EsHoy oh the Nature ami japrulerfui Propt!rtie4\ 
ofJ^rftl,lO!^atal, re^fpcctiiig its manifijld iftul unif^itud Bffyfc- 
ti<m,^'Li£ht;. By Benjamin MdJ^xxN. , ,, , r^.,^, i 

" Island CnvBTAi. is a subject oTso singuTar 3 nature, ttidt it 
liaa attracted tlie intention, ainfl esdtcci tne ciirioHtyand admi- 
ration of all mankiftfl sihw: lis discovery by ErasfnusBarthoHiie, 
aboiil 100 years ago, wlio wtw tlic firsl that gave any account 
of the figure and properties theretif Iw ihe public. ' 

" The great Uiigcnida w'lou after published his tTtatrw on 
light {De la Lumierc), a,i\i\ gave us tlterein a reore correct and 
particular accoimt iil' this -nubslance, in regard to its peculiar 
fiifrts, dimeiiaionBiand sU":ingc refraction of Tight. And because 
"yb&i book is DOW rarplj to be met with, and no extract having 
been made from it (but a small sketch in Sir Isaac NewtnnVop- 
tjcs) ((lat I know of, I bave thought my spare hourn could not 
l}e't)etter employed, than in translating so mutb of that valuable 
(fork as immediately relates to the sul^eet of Island Crystal ; 
especially as I shall thereby have an opportunitv of adding se- 
veral new experiments and ol)ser\-ations, concerning its wonder- 
ful properties of refracting light, 

" Thisepecies of ci^'stfil was originally brought from /»?andr(or 
Jce-iand^, an Isle in the Nprthem Sea, about Latitude' C5 de- 
grees,, and from whence. It Unik its name ; but it has since "Bten 
found in^many otlier, parts of the world, and very plentimnjr in 
Great Britain, ,parliciilady in the peak ol' Derbyshire, though the 
^greatest part isaiot very Iransjiareyt, ' ' / 

-„*' The, form of this crystal or talk, is that of an OhHtpii^ Par-i 
eelnpiped, as represented inPUte III. Fig. 1. by ACBDIJKPL, ' 
|lth ax parallelogram sides, and eight solid angles. Two of 
c solid angles opposite to one another, as C and E, are com-^ 
ed each of thera by three equal obtuse angles, each equat to 
fll degrees and 52 nii'"tes; and the other ax solid angles, A, i 
, D, B, K, linetl under one obtuse angle, and 

□ acute ones a 
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tSx B. Mfirtin's Es-feriments oh island Crj/tUj. 

Lastly, it is evidait the an-h GH (Fig. Si) tn the mnsurb 

^ t&« an^e OCH ia the crystal (Fig. 1.) and in the right nlif;k4 

■ tMAQgle AGH, there are two partu known, vix. the ride A O of 

I JO" 56', sod t)>e angle G A H of 5!£° SC, therefore the side & H 

I wU! be found to be 45" Stf, and Kuch is the inolinatioaaf dw 

sxis CH to the biHecting hne CG: These are all the dinUD* 

toons of the t^rysutl necessary for our present use : and nowve 

proceed to specify and recount the unusual propelrtieG of tefydit* 

tien i|i this'Bort of crystal. ' ,'< ^ :U 

The singular effect of islatul crystal n, that of ■heiring'obt 

}etXxchitMe by a <Umbl« r^acHwt qfUght. Dia^Atuiona boditt 

ingeneral, as glass, watel*, &c. refractaray^ hghi initsipan 

9ag8 through ihein ; but thty do not divide that ray hitfltnai, 

aod^Dican shew only omTy and not (mi ivff&emaad ii/iinfiiilimj 

of the Mme; object, as wealwsyssee m the crystal wenotr Efieak 

oft''- -■■' ■■ I ■ I VX| 

The manner in which this double refractioD is made, isf)M(' 
eoiUMjiired from the figure. Let PO be a fa«un of light fallh^ 
opon the upper surface AB of thecryetal, in a perpendicular t& 
rection, and in the plane FCGH, which bisect* the angle AG^ 
Then will this beam at its entrance become divided into ttro^ 
Wz. OQ and ON, both which will be in the mid plane F&j. iTUi 
beaia O Q is in the same direction with P, and goes tbi»iigb 
the crystal without refraction. The other part or beam OJSIJb 
re&acted, so as to make the angle QON always equal to. G>iW 
very nearly, as is found by experuneut. 

If the said ray falls any where else in the suiface ABj.ibf 
refractim will ever be made in a plane parallel tothe plane FG^ 
3o that the refracted parts will always be in a line in neither sut»- 
face, parallel to the line FU ; and always make the same angfe 
eqvaX to QON. 

Any ray c<i that falls obliquely upon the surface, will be 
fracted in the same manner, viz. into the two beams de, t 
^ in a plane aD£& parallel to FCGH, and in an angldl^^ 
equal to the angle QON. ' a i 

From what has been ^d, it evidently follows, that if< Qibeji 
point in the low "*' the crystal, and directly uttfkrill^ 

eye at P, then i :oceeding from any objed jdaecfl 
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^™ Mr B. MarUn's Experiments on /sttmd Cryatal. 

From the ai^lar jipint B let fall a peqicpdifulw BI (|p the 
ground-plane, and through 1 draw KM indefinitely ; then will 
the angle BKI be 70° 57', the ofciiquity of t!ie edge or line BK 
tff the sofid; and its^fcomplcmmt the atiglc IBK (vUl bc'i'9° 3'. 
I,et A K be perpendicular to the side BC, as also the line h i ; 
then the iingle ihK waS found by exact meaBureinent to be 105 
degrees, which is tiie ineasure of the inclination of the planes 
4CpD and CBKF lo each other. 

I ij J-etaploneCGHF perpendicular to the horizon, be supposed 
^,fffit the solid through the aide or edge CF, then wifl it 
,f!!r>dentjy bisect Che obtitse a»gle AC^, and so make tl)e angles 
ACG, BCG, of 50° 66' each. Also it is evident, die lines KM 
,«HiJ FH will be parallel. Draw the diagonal CH. Then our illus- 

, fnous^uthor proceeded to comput^tiou iji the following msaner. 
, |),iLef C be the vertex of a tiianffidar pyramid (in tjie centje 
^f .a,;Sfiiere) contained under three equal and equi-angulor plaoes 
^B, ACF, BCF, (Fig. 2.), then will Uie base of the py^-amid 
.Jie-tlie spherical triangle A B F, equilateral and equiangular. 
,^^.^}ien it ifi plain, that eadi angle ae A inea'iurc^ or ja £qqal 
,^i th^ inclination of the two containing plaoea ACB and ACF ; 
flfld.jeach side of the triangle as AB is the measure of the ,oppO- 
WtfifW'glc ACB, And further, if any angle as ACB be bisect^ by 
e^^^j C (i, it will of course also bisect the side AB, and drawing 
the arcli FG, it will bisect the angle at F. In like manner^ If 
tV^,^<}^ 9 F ^ bisected in 0, the arch A bisects tlie angle at 
A, and cuts the oilier arch FG in H, the pole of the sphere ; 
and CH is the semiasis thereof. Lastly, suppose llie three pitun 
apjgl^p. which compose the solid angle C in each figure thesaaie. 
, ,iTbw because AFB is equal to lAK 0" Fig- !•> <w IfS 
dt^ees, the half thereof AFG will be 52° 30', and the angles 
at G bang right ones, all the angles of the right angled triangle 
;AFG,or BFG, are known; and therefore the ade AF, or B^, 

, ^iil be found to hi? 101° 59', whicli is, therefore, the uicasure or 
auaatity of eatii obtiise angle forming the solid angles C and E 
in the Island Crystal. 

In the same triangle AFG, the side or hypothenusc F G is 
f<iuud to be 109" 3', and as this is the measure of the angle FCG 
(Fig. 1.), so its complement to 180", viz. 70° 57' will be the quan- 
tity of the angle CFH or BKM in the crystal ; and, therefore, 

.Jjje an^Ie IBK will be 19° 3', as we have said 
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Lasdy, il is evident the afth GH (Fig. S.) is the measure rf 
the angle GCH in the cryWal (T'ig. 1.) and in the right Bligkd 
triaogle AGH, there are two^wtH kHOvn, viz; the wde AG of 
50' Sff, <iDd the angle G A H of 62° SO", therefore the side G H 
will be Ihund lo be ia" Stf, and such is the inclination «f the 
xitia CH to the bisecting line CG. These are all tho dimcn- 
Btons oi' the crystal necessary for our ]M'C6entuse; and now we 
proceed to specify and recount the unusual prc^efliee of refrafr- 
tion in this sort of crystal. - ■ "■■ 

The singular «S'ect of island crystal t^, thai of shen^n^'ob* 
jects tknthk by a dnubh /•efradion qfUgH. Diaphanoas' bodiM 
in geoeral, as gloss, water. &c. refract a ray of light in ib'pas* 
9dge through them ; but they do not divide that ray into ino^ 
and ao can shew only one,' and not lu;o iifferentxaA equalimtg^ 
of the sante ' oli^ecl, as ve always see in the crystal we now ^teak 
of.i. ■.■! ■.-,.'. I r. i .. . ,<■,. 

The manner in which tliis double refroctioo is made, is beat 
conceited from the figure. Let PO be a beam of light foUing 
upon the upper surface AB of the crystal, in a pcrpendicutajt di- 
rection, and in ihe plane FCGH, which bisects the angle ACB. 
Then will this beam at its entrance become divided into tWo, 
viz. OQ and ON, both which will be in the sold plane Jb'G.. Tbe 
beam O Q is in the same direction with O P, and goea tbceugb 
tlie crystal without refraction. The other part or beam OrN is 
re&acted, so as to make the angle QON always equal to €"(40' 
very nearly, as is found by experiment. > . . : i a . 

If the said ray falls any where else in the suiface ABj.thf 
refraction will ever be made in a plane parallel tothe [^oe E&i 
so that the refracted parts will always be in a line in neithersuf- 
face, parallel to the line FH ; and always make the same angle 
equal to QON. 
Any ray cd that fails obliquely upon the surface, will be re- 
fracted in the same manner, viz, into the two beams de, and 
^ in a plane aD£& parallel to FCGH, and in an angle edf 
equal to the angle yON. <- 

From what has beenaaid, itevidently follows, that if Qbea 
point in the lower • •'■e crystal, and directly under tke 

eye at P, then a n -eding from any object plaeed 



t Martin's Experimenta ou Island Cfytlal. 
in that point Q, will in its passage ttiiough the crystal be divid- 
ediinto the two pitrte ^ beams QO, ^t of which the part QO 
proceeds difoptly U) the eye without refraction.; but tlie other is 
ro&acted to S, making the angle 0Q3 lequtd to QON, in the 
satne plane FG. 

I, A tay of light NO is the subsiaiice of the crystal Bill be 
equally refracted into ilie air at eacli surface, that is, the refract- 
ed: parts. OP, NiS will be parallel to each other ; therefore since 
the ray QS is parallel to NO, it will be refracted into ST paeal* 
lei.tQ'OF) and so the point Q (or any object placed in it) will be 
8fldR.)}y the eye by two different rays of light OP, ST. Conti- 
rudtfae line TS (ill it cuts die line FH iu R ; then will the ob- 
jeot'at Q be shewn at Q by die ray QF unrefracted, and at B 
hji ^aa refracted ray QST, and tberefure it must appear douAle. 
'difft X>^ Insect the acute ar^le at L, which will therefore be 
perpendicular to the line FH ; through Q and R draw two lines 
VW, and XY, parallel to I^ ; then tl will follow, that all.the 
poilits Q in the line VW will be refracted to the line YX, and 
oAmeqtieniiy the image of the said line will be double, or it will 
appatr in the two parallel hncs VW and YX. 
■ :If the crystal were made to move round upon the point Q, 
tbc^ primary image of an object at Q would appear at rest, while 
ttji^eectnidery im^c at R would be seen to move in a cnrcle 
iDi^diit 

<>i*Ifilthc c^i^t be a jight line, then the distance between the 
two lineal images, viz. QR, will be the greatest of all when the 
jdanti df refraction F6 is in a direct potHionbeiore the eye; the 
iuages being always necessarily parallel, it is plain, that while 
the (Vystal moves round upon the point Q, the moveable image 
X.5f will approach nearer to the primary image in tlie line VW, 
till at last it coincides witli it, and both the images appear as one 
Une, and that will be when the said plane FG b in a right paai- 
tkm to the eye. 

By continuing the modon of the crystal, the secondary image 
YX will separate from the other quiescent one V W, and appear 
on the other side, increasing the distance till it becomes equal to 
QB t^n, when the plane FG is direct before the eye as at 
first ; and upon turmng the crystal another quartet of a circle, 
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Martin's En-perimenta pn Xtkmd CfyUdl. 
the G^ plane FG is again r^ht to the eye, and two images 
ccnDcide in one as bcfwre. In short, the movealile image YX will 
always be parallel to VW, during the whole rotation of the ciya- 
Ui^"about the centre Q. 

Sir Isaac Newton calls the jilane FCGH and all others par- 
allel to it, planes of jierpendictdar rgfraclUtn. \ja\. FCGU hn 
such X pWie described out of the crystal {Fig. S.) and let PO be 
a ray of hght falling upon it in O ; through the point O, draw 
Uie perpendicular BN, and upon it as a centre describe the 
archee AB, IK ; i'com the point A where the arch cuts the ray, 
draw AD perpendicular to BN, and it will l>e the sine of the 
angle of incidence AOB ; let this be divided into five equal 
parts, and make FK (the sine of an arch I Jy) equal to three «f 
those equal parts, and through the point E draw OL, i^hjch 
wiybeoneofthe refracted parts of the beam, andOM willb^thc 
other part It is found by exjierience, tiiat tlie lirsl or most re- 
fracted part OL is always regviar in its refraction, or that its 
sane of refraction EK is in the constant proportion uf tliree to 
five to the «ne of incidence ,AD, however the angle of inpideoce 
AOBimay vary. , ,,, 

But the other }iart of the l>eam OM is refracted in an irregu- 
lar and uncertain manner, as is also found by experience. . We 
diall, therefore, for the future, speak of the refraction of Jsltmd 
Cnfstal as distinguished into two kinds, rcgitlar and trregidar. 
When two pieces' of crystal are placed one over the other, 
and in similar positi<xie, that is, with their planes of perpendicu- 
lar refraction FCGH,_/"c^ A, parallel to each other (Fig, 4.), 
then an incident ray A B is refracted through the first regular- 
ly in the beam B D, ajid irregularly into ihe beam B E, as be- 
fore has been said. At tlie nether surface F H of the first piece, 
tlie two rays will be refracted into two others DK and EI pa- 
rallel to ead) otJier, and to the incident ray AB. 

In this state ihey fall upon the lower piax^c gh, and are 
refracted through it without further division ; but the ray KL is 
refractedln the regulaTiiianrter, andlhoray IM in the irregu- 
lar one, and at tlv ' — ■ surface /A, tht.'y are both refracted in- 
to the all' paralU ^, as before. And this would |be 
constanilyiht « 'nbcr of crystals placed iatf 
manner. 
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'■M"^.' MiMhVEBpertffWTrff wi -fttotid diystal. 155 
'the two piec-es are so posited, tliat the planes of perpendi- 
'reftaction are at right angles -with .caeh other, then the ray 
HI,, which before wai refracted n-gularly, will, in this case, suffer 
an irregular refraction : and the ray IN before irregtrfar, vrill 
■■*»*'be Regularly refracted through the lowest crystal, but still 
"thtyposs sdngly'thrmigli it, 
' ''**!? tioe (if those two pieces has its position inverted, or A/" 
pl&«^ lip*ards, then will the ray IE be refracted to L, parallel 
io'BD ; ami DK will be refracted to the same point L, m S di* 
ticBon partillel to HE in the first \»ece ; and, conscquendy, by 
' 'iv6 pieces of crystal in such positions, no image of any obgect 
'dfil afipeaf double. 

** In all other positions of the refracting planes besides ithosc 
'riiW ifibbtibned, ^k fays DK, KT, will be separated eacfa of 
Ihan intofwOfin palssing through the lower crystal ; and^ there- 
fore, any object seen through two crystals so posited will appear 
^/u^fiple, or will have four images. 

''***rhese are tile principal properties of Island crystal cnnme- 

'fetW by Hugcnius, and from him by Sii' Isaac Newton. But 

nathcr of them say a word of any ivlorijic refraction ■ in Island 

di|^it(fl;' llor mention any thing more than a dmAle reaction, 

and that through jiaraUd surfaces only •. But this subsUJice 

'fiSs BlBl many, and nuicli more wonderful properties, than ^losc 

'fftkwc mehtioned, and are commonly known ; for Island a^stal 

' vai a much stronger color'ific refraCtUm than glass; and it is no 

' ^tl(iiid*r, ^inceits PcfVactingpoweris so much greater, being, as 

' W4^Ve said, in the ratio of Jive to three, 'whereas tliat of glass 

"felitit as (/(rfc to tea - ■ :: ,,,, ,, , 

' '" Though Island cryBtalisoftti«ftyniliut-e,'andiraucb.softer 

'■Hfaii "glass, yet it irill take a pdlisli little inferior to itiat of glass j 

"'Kt'feust it answers for all pirrposes Mid experimeuts of- pnsms, 

several of which I have 'iriade, and shewn m my public lootures 

" W^'tnaiv yeaps past. i ■ . ; i 

■'l« •.■■■■■ ^ ■ . . ,,..,.,.,. 

'TP'^' "■' ■ ' "' ■■' — -~^' ~ — :■." ;■ .": — — r~ 

'' ''''IhilKoHhusdbEAvtdlheKAlB^TefhKtiiin <See tiis Exp. CrgldaiL Iiland. 
p!ffi:Sxp. Xt.)| and Huygens aotictd U>s]cii(<Br> iii Ih<) nipp(Kteil E^siuOi pftTBl- 
lel n the Jans disgDnal. Sw biE Traitii it La Lviwtrc, p. 'JH ^r-^-a^ 
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[artiD's ETperimenUort lilttnd'Cr^tai: 
** By these prisms it appears, that there is not only a double 
but a nmltuple refraction in Tsland cryst^ ; for some of these 
priBmsheld m a beam of the sun's light, will soparatd into fc«» on- 
ly, each of which produces a coloured spectrum of the sun nlucti 
larger, and the colours more vivid than in those of glass prisms of 
the same refracting angle. And the refraction is so nearly eqaal \ti 
the two beams, that scarce any difference can be seen in the toftJ 
loured images they make of the sun, a candle, or other object."' 
" Again, some prisms separate the solar ray into Jbkr patUti 
or particular beams of coloured light, which make J?>t(f JjrM&S 
trwnS of the sun, all nearly equally coloured and strong. These 
prisnis make every object seen through them appear_^*rj 
'^ji one coloured, as in a glass prism. 

"*'66me other pieces of Island crystal afl'ord prisms tfilt 'S 
sixfupte' pome?- ^refractimi; for' they will divide a beam'of.tfie 
sun's li^ht into six separate coloured beams, and coiiaeqtl^ly 
shew ^ nmny coloured images of the sunj and of luminoiSs bo- 
dies viewed th]-ough them. But these pieces of crystal a^e iK(( 
very common ; I have seen but one that was dear enotf^tb 
make a good prism. > 'lo 

, ' '" The' extraordinary refractions of llicsc different prisMs are^ 
represented in Fig. 5, 6, 7- '■ *' 

«tn I'ig. 5, through a smaJl hole H in awindow-shtlt J«BCD) 
a beam of the sun's light HJE is transmitted to thbprisrtl'^ 
Island crystal aJic, and is thereby separated iiito two pktt^'KPi 
EG; and these again refracted into the air, make tJrt' tWi' ffl- 
: Verging rays of light GT, FX, in all the different degrtes of 
refrangitiility ; and these paint the two images of the fetth T^ Kj 
■& colours very intense and lively, ■ ■ H 

t "The same beam of light HE in Fig. 6. is dinded into;;^!^ 
and these produce ^w very beautiful spMm, and all ofao 
eqiial'degree of light &nd tints, nearly as at I, K, I,, and M;'- '^ 
'"tn Fig^ T, ihe same beam is divided into jfa- others, ' wMtih 
depict six coloured images of the sun upon a screen ; and ndtwltfil 
standing the same quantity of light is lio*^ divided into feix "co- 
loured spccini, wh' ' ' ' glass prism of the same refracting 
angle, would mak it is surjmsing to observe how 

strong each spetti regard both to brightness ftnd 

colour, iuid liow li of that m glass. 



LLta ™ 




^^ Mr 8. MfirtiiaV E^x^imevia pn Ishnd Crystal, 

" And what i& sijU more v«ry remarkable, is, that the fame 
piei>f.o( Island crystal iorped uito two prisms, with angles near- 
ly,^ua), will shew through one, angle irea irnoffes only; but 
t^jpugh the otber, jl will exJiibit six. 

t '/il have not been able yet to procure Prisms of Island crys- 
1;^ i«;f .moni thao a. sextuple, or si^^ald refraction) singly, .(^^^ 
b()( i£Awo prianis nre combined or placed together, sp .^ 9^^ 
to ^(Vn?ase the refracting angle, ur diminish il^ they biecprqe a 
^tii^plkr and a ^nultipiicand, and produce a number of' images, 
according to the number in eacb singly. . . i , 

,^5^;Thus3 if one prism of two images, and a refracting angle 
^1^°, be applied to another prism of two images, whose redact- 
ing angle is Sff*, the compound prism will then have ai.i atvlc 
'^,6p^^ Of. 15% ias,;you please; but in each there will be^^r 
ifWSf^t; (SWongeif :ar ftBnter, in proportion to the compound. »- 
^npliflg angle.. ■'..^"•nl 

_,„{' Jalike manner, if & prism of two images be properly com- 
pqunded with a prism of four, there will result a prism of dgfd 
i^fUf^SfS^yQTy distinct, with colours more or less intense, ac- 
cording to the quantity o( the compound refracting angle, , \ 
, " £^ce also a jirism of two images apphed to one,oif ^, 
will produce a prism of twelve images. Again, two, pnams ^ 
ffip^ 1 f plages each^ make a compound prism of ^teen tma^s. 
^i^ a.prisn of^ur applied to, a prism of six, produces a 
p«p«pi. of twenty-fouii images. Lastly, two prisms of six iviage^ 
e^9t'4,^n:q>ose one that will exhibit (/«'jT^-*i.c hna^es. 
■),, " „We have jnention made of a double ijiromatic refraction ofa 
pp^ qiade otmpuntain crystal, qr crj/stal of the rock, by Fa^er 
Beosria, in Phil. Trans, for the year 1762, p. 486. But tie 
saj^it (\greC3 in. nq respect but number, with the refraction of 
}^and tcryttal ; hence it is plain, this great virfuoso never taw 
& pfie?^ gf Island crystai i for if he had, it would soqa,liaTe 
QQ^ylnced him of its great superiority, both iu regard of it4,re. 
friactive power and cluooiatic quality. , .„ i 

" But the most extraordinary of all the strange properties of 
Island crystal is next to be rehearsed. It has been a ma^un 
generally adopted by all optical writers, l/uit a paTallelopi- 
ped g/" aiu/ diaphanous substance, having the r^ractiitg power 
equal upon each of its opposite and parallel sides, mmt there- 
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ia's ExpertmeiOt on /wZonflf^j^&lr' 
J^rtfrati Ae rnys nf light vUhoutt .'Vnnthle colour. Rut li 
gi a a ti law does not huld in Island crystd, as wc shall liow 
Bonstrate by espennipnt. 

Ib Fig. 3, let PO be a beam of die solar ro\*s, incidi.'nt q] 
the firat surfacf CG- of the crystal in a darkiroMn, then 
be divided into two, yiz. OL, OM, aa hssK-«n sa3d; at the 
pneite and paraUd surrace FH, there will be anoiher d»abli' 
venf diffmut iort ^ r^fi-action of each oT the said tww 
L Dad M ; for part of the ray OL will be^ equally reftacWJ H 
to LQ, parallel to the incident ray OP, after the usual I 
in glass, Stc. ; but the other part of the atdi ray OL will 
eqnaUy refracted from L towsnU T, as they are in a pii: 
cordingjto their different degrees of rel'rangibility ; and tlit 
all the beam LT will appear of varioas colout«d light 
darkened room. After the same manner, on the other parfyl 
beam OM will be equally and unequally refracted into thi 
P«ts MB, parallel to PO ; and MS of coloured light di' 
from the pcSnt M. 

" By dteae three beams refracted from the second' 
the crystal, there will be ihrco different images of the hole 
through which die 6rst beam enters the rxjom ; for by die 
refracted in the usual manner in LQ and MH, the bole 
have a SoitbU image at Q and R on the screen^ but endrdj^ 
httrless, at the distance equal to LM, in thi 
parts, from each other. 

" But die other two rays LT, MS, paint earh of them 
loured image of the hole in the shutter, at such a dislanc^ 
either side, as makes the angles TLQ, ItMS, of abouffly* 
ax d^rees ; and this differDnt rdVangibirity of raj-s h 
agree^e to that in glass, but in a greater d*^ree, as before 
served. By variously inclining the surface to the iDcidcht' 
the angle of refraction may, on each sde, be raried ffOM t<r<t/fl 
three degree* to sixty or seventy. 

" As these pieces of crystal make tfwee images, in a 
line in the plane of perpendicular refraction FCGHi and 
in the middle is double ; so other pieces arc found, by wl 
this Bne of three imagi^ is refracted on eacli side into anot 
line of ifaree images, and the middle line of images is douUi 
so tha^ upon the whole, there are no less than twtlve dltt 



L Maruu's Expenmsnta on Island Ciyatal. 
ivuigea of ibe whole u£ thu window-shut, formed iipoa the 
soxea ,by twelve sciiai'ata rajs of light, regularly refracU'd 
through tlie crystal ternunate(.l by parallel ^ides, 

.^.Sut .that Uuft.pt^ amaifingof all optical phcnonens may 
be niore clearly, appfvhended, I have represented it to tb^ eye 
in Jig- 9, whi^re tlie images at 1, % 3, are tbosc in the hnc.just 
mentioDed, and whicJi, in the present piece of crystal, becomes 
doubled ill the images 4, o, and 6. This hne is refracted aJsu 
si^^wqy^.m an to funn three other images on each side, as at 1, 
8,,?nd,9i aljovc; and at 10, II, and \2, below ; and all in so 
regul^ ^^anoer, as to form the mathematical figure or rff&^t^ 
buj^ ey^}r,wajr similar. to that of the pla^c of perpeni^cular.lf}: 

*'. 'J!he»e images ajvB ajl of ihem tinged with variel^ of i^oloimj 
exitep|.,the two ceatral ones at 2, and 5t, which appear tieaj;ly ^ 
>¥l^apbcfor& They are not equally coloured, however, ifw 
spffte^eialinost «-ho% X^> - ""(bars yellow,.oLhersgreen', tiliiC> 
ch: violet, according as you vary the inclination of the surface to 
tltf .^jfc^^ent fay. The two images at 9, and 10, in tbe iicHtc 
lunite angles are very faint, and, unless the objetC:;be, iw^ 
l^ji^gbt, oannot be seui, as the sun, a candle, &c. . n , , ,-„, -, 

if,",If you turn the eiystal comid an axis, the whole syM^g^-t^ 
im^iges ^Boves round with it, as in other cases; constantly, with 
ibe, re(i part of each image towards the central hole or beam, 
«id the violet the most remote from it, 

-" r^^i??^^^™^ '^^ ^^'^' four, or BIX iinages be successively aj^lied 
to,^^ j^rdletopiped of crystal, they will multiply the number 
of im^l^ accordiq^y in the rhombus, and produce thcnumbes 
ta/eni^;/ouryJbrii/-eight, aad scvenl^two imt^es of tlie sun or s 
caadi^^^.tlie greatest part of which will be very distinct, and 
co^pl^t^ljr tinged witli regular prismatic coloujrs, so as to compose 
a Itijid pf natural, g-ifO?Mio/e of jiaintcd lumataries, inlinitely ex- 
ceeding any production or umtation by the art of glass. 

, '' Besides these now recounted, there are other, and perhaps 
mare s^iuige refractions of Inland crystal ; but to give a det^ 
of all the properties that may be observed in tliis substance, and 
the multifarious manner in which it acts upon light, would be 
very tedious ; especially as T cannot account for any of those 
already related upon the cotntnon principkf qfopticj. Some pe- 
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eaiiac structure of Uie parW of Jslanil crysUl, yet uuobecrved, 
or some particular mucUticatiun ot' the particles of light whiclr 
Sir Isaac Newton . himscif was not apprised of, must certuol 
make. « pa^t o£ tlieir latent cause. How far those aumerc 
Sa^^fiBSUrei whicli may ba seen in some polished pieces, v 
planes »re all at right anglesJo the plane of perpendicular refr 
tioo FCGH, and have the same indiDatioit witll the line CB| 
and which are beaulifuily clistioguished by rings of colourc 
ligttt ; ) say, liow far such ^fitauret mtiy be eoncemed in fp 
ducil^ such a diversity of refrattiDg; properties, must be l«fit|| 
future inquiry ; only it may be observed^ that each liaaure w 
vera itoai the paraUelo[Mped an eguiangvlar prisvi, whose ^ase 
issmiilar to the cqiiilfttwial triangle FL^, and its refracungronglea 
equal to FLg OT Ygl^yu 39" 4/. (See Fig. 1.) 

■ " As ihese^fissures have never been mentioned by Htij 
or Newlon, and as I haW met with but <me piece that wi)i b| 
th^ea very plain and distiQctly< in onler t|iat some idea.l^ay,)} 
fmoed oi diem, tlicy are represented in ^ig. 8. by tli^ sf VM 
dotted paraUcllints, auch as ibtir in tergections appear j^ifi 
wiUk Uw^Eur&oe of the crystal ; and at right angles to the^ If 
at redaction DE.'" 

,. .; ; ' , iJ^ni* coatmied.) 

A»T, XXIV,— (?» the Constniction i^'Po^zon^lJ^t^ef^a 

Mirrors of great magwi'ude^ir LigliUHouses aiid/pr, iBjf! 

ing InatrwBieiiiSi mni. an Utefurniatmi of a gixat , ^i4V?l 

Burning Jpparaiiis. ByDAVJu Bbewstek, LL,D.._r'.F 

l,ond-, and Setj R. S.,Edin< ■>■-<■,[ i 

In the year 1811, I had occasion itb pay particular attenH 

to the construction of lenses and mirrors, of a large ^zt', 

the purpose of burnitig, and in the year 1812, I pubK)sbi^4 

results of ray inquiries in the Article BofeNrNc'lNSTttuiiES' 

in the Edinburgh Encyclopfedia. 

The obstacles wliich are opposed to ihe 
use of lenses, oft v&rise, 

1. From the ^li^igi ^nding, and polishin 

them. 
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n the Contlructiwi nf Pohfxonai Lenacs, ^c. 
2: Proin U*-(iifIlculiy <rf procuring siicii r Ini^ mnss 
glass free frum imperfections ; nnd, 
•'8. Vrorti the great thiekn^s which is necessary at the centre 
^'''^ ■ of a ]nrge iensj ■ in consequence of which a very con- 
W"' fiderabte quaniHy of light and heat is absorbed, and 
•<*ii' sestteredi by ihe numerous veins and imiierfrctions 
,ij -which occur in s»ieh a thickness of transparent matter. 

the colebraicd Uuffen proposed to remedy the last of there 
evila hy vhat he calls Le^itilkn eft erlwlona, or lenses with steps, 
as shewn in Plate IV. Fig. 1., where the lens ACBEFGBgfedci 
ctMudbCiiig of one piece of' glass, will produce the same eft'ect as 
(Httitna^'ACviGB^nc, and yet does not contain one-half the 
quantity of glassi The difficulty, however, of grinding the sur^ 
fMtHf-^&Oi DEF, EG, kc, independently of the iffiohlties 
aHt*le enamerated, Fendered it imposable to execute aticfe (ettfiffl 
otf4iat^ scalej so that the idea of M. Buflbn must be ami 
side9«d as one of those ingenious but visionary speealttbaDS 
wkoehnever terminate in practical utility*. ^ ■>■■-■: 

^ift^ie yetn: 1611, the idea occurred to ine of construc^og^largd- 
lenaes of mamf zones or rijign, and of compo^ng each' ttHnt-dl 
separate segments, so that a lens of any magnitude might be built; 
as it were, of separate_ pieces 5 and in 1812, I published , in th e 
article already quoted, the following method of construction ■f'J 

■••^Th order to remove these evils, and at the same time to d»i- 
tniffi^ ftie (Wponcc, and simplify the construction of dioptric biirn- 
ingTnstruments, the tbllowiiig conBtrucHoii has been proposed by 
Dr'Brerfstor. If it bo required, for example, to construct a burn- 
ing lens 4 feet in diameter, it should be composed of different 
PM*B*»r^*fr "^preseiued ia ^lu^p ly, I%2.,;where AHQp^^^ 
a 1^ of, fljut-glass. Is in9h«fs 10, diameter. This iena ,^ ^■y,, 
rouodpd by several aogments, AGID, AGEB. W^C, t^-Wib^i, 
grouoid in the same tool with AfiCD, but eo formed willi,f;e^ 
spect to their thickness at AB anil GE, Sic- Ujat they me^ ^- ,; 
actiy resemble the corresponding portionsof a solid lens. These 

■ II is quite certain ihal 8uiHm comWUrteil a tens of one pieca of ^«e ftoO* 
12 to 15 inches in diameter, accaidtng to ibis piindpla. 

'f This mode of (onsttucting Icqees is also referred to in ray Treatitt on Ne» 
FkiL Iiatmmmta, Edin. 1813, p. 399, Note. 
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Dr Bcewaiei;,on thAJOoustrvetian^J't^fonal Lenses 
F, oimI pwd«ee b litgroe othteti fully ^ei-ltalfafwliat was, yta. 
duc^bjT tfaefluTW: reficMtedraysof ,tlie,sun,lhrt»^U tl;ie;l¥p8 
A. ABionlar. ^ect,wilrl» produfcdbyliw mirror HS, and 
lens B,tlie mirror XUWid Jobs C^^lwipiirrtNT VW and \^o^^, 
ami by dl tJw oUierimmHrs,«Ki kiffiM>liifih.; arc noU«eyn w tbe 
eectbii. The«tfect maybe eliU iai!tl«)r.,j|it^'j*seil Ijj' ,lWia4^ 
lionofalarge.lensatX^X. As the«Dglp >vl»icU.ti>e,wrf^ti8,<)f 
each mirror fijrma witJi the aitisof itsjfioriiespondiug.leiH^M^ 
TOBfllant quantjtv, the mirroca may beali tiwd to the geficrpX 
inamv£ the aphert', and therefore the wnly^lJMstuvsnt, ,w%'h 
lUeiinNarument w!UiiwquJre,is,lo,keep .thu ftsWof .ihfl,icn%^ 
paralWdtWitlie direetiw»_oi."ihe atJat rajA' I , ' r ii| .,i njiifw, 

"In order to eMhnai«.,thft;advai«a3ts»fi;Uus,.toi«af'l'4K?ft» 
let*us,CDm|»reite..effe«a.wii|hahawpf .a wlid. Jun^ w^f4|,ft}!|p 
{]Ofettthi;'aaiimareao£gia9S'.to..the'(ai:idii;nlray3. . -.],,[ i,, 

.f^ilvilii liwi buruing- f^ore, ahnost, tite only diuiiniutiq^flf 
ligla. ia. thai whielt ansea foXu reflettioB by ,thc ylaw.BjiiEnfljb 
aiul.nliich may be estijimtad petty acfiu'ale^y aX aiie-h»lf.pf,t4p 
incnlem ligbt; but iliis loss can be amply.iMnptnaaU'd b^,;^^h)- 
ingai**' more lenses. r .ij^e 

" 2. In the solid lens, a greal diuimulioii. ofliglit^ari^sfep* 
dieL(M^l«ne(i8 of the central purtions^ and from tiia ul^lii^^ of 
the, ^t^ at the circumference ; which, wc coneeiye, ivi^ b^^iJ^ 
equal tO.Uie light lust by reflection in (he burning 5^^Q«;>ilq^, 

" Si in the burning »^ere, the Ittoses.wary Ix^^bt^j^i^^jijpf 
much purer glass timn oan be got for, 4 sol^ )epB : V^A^fif^Vf' 
liifo, aafcriJ pariiiva, they wall transmit raore li^L ijj' 

,"'. 4>. Qwipg .to. liis, siuaU eize of t^aeb l^ua in the bu^j^g 
f^b^'^ (ha diwiutipi) of effect ari^ng .ItoiK from spliericfd i^b^- 
ration «^ (koi^ lly; aherratiim of eoluur, will be very inup|^;|^ 
tli^in^the solid.lens. .. :■ , ..[ 

'^ 5. In, tlie. burning splmre, the ^fl^t, i* greittly iacreaaet^dip 
cuiiRe^Meiice (^f die shpi'lneiiti.Qf the focal 4englii. of ,eQ(^.|lef^, 
ani[l tlio greater concentration of the. incident, hght. ! nH-f 

. " G. Iij the burning ephcre, all kinds of lenses. loay b^ioe^ 
jbpned. Tbey may be imdeof any ktnd of glass, ofsLiiy,ijia^- 
ter and of any f - - and the lemes belonging icf.Jif- 

Jiratt iniUviduul led far any ^lecasionOl expert- 

Ttient, in which a i heat is re^iaite." 
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Pot the pvii^xieo «t' applying id^ese, or lewes ol' any form to 

{weduoe powerful dfeets as bailing instruiuentt^ I piv^Kised the 

snbecquent oontbmauon. under Uie nanw of a Burmn^.Splitre. 

TlMff^lowing i^tWi^inf^sage frcUi lite BiicycttTpwdiji:^ i , 

'*' In «rckr'to cuniUiriKt a burtmig mfitrumeut wtliuh alialj, in 
a great meAdurei be unhmiied in its power, wc must contbine 
the principles both uf rell^ctioii unci rel'raution. We are oot 
attaw tbttt any irKirumeiil of tltis kiud ha« e\«r< bDcn prupuwd ; 
md WD are tiie more Hurjtrieed at this, aa the pro[)«F (wrabiaMiim 
of'lenws 'Mid miriorG must naturally euf^gest itself to anyone 
Who oomiders th« limiiB nhieh are set to tlie cumtructjun of 
aa^e- \&isea, and the disadvantHgen, eiiJier of a theonvtictU «r a 
fWieticnl OHtura^ to w^ch they &ro liable. 

'^Tllis imtnmn.'i|t, whidi has b«en pitoposed by Dt BfqwsIot, 
md-which may propwiy be called a burning spheiW) fninl the 
iMTaugement of the lenses, is ropmsciited in I'late IV. FigrS. 
.whicA'isin«-ely a section of the sphere, and representaonijifive 
■D^the-lenGen, and four of the mirrorK. 1 he lenses K, B, <^'Pt 
fi;wbt{!tr may bs'of aqytUaiDcter and focal lengtb, ar6 so pluoed 
in thecplieni:al eurface AMN, that their pnntiipal foci e:;acily 
ooioodd in the point ¥- If anv of the lenses have a difftivnl 
f(M»it:l4tigtti irom the rest, the coincidence t»f its focus with that 
nf ijhsioEhBr may bo easily ejected, by varying \Xb diBlEUwe from 
F^'Thei whole spbcttcal wr&ce, whoGe suction ia AMN, ex- 
cept a small opening - for admiuing the objects to be fused, may 
be^VHMt] with lenses having ail tlvir loci coiut^dent at F ; 
though It'will, perhaps^ be imure oonveni«Dt to have the poste- 
riAr^K MN without louea, and occu^iied by a mirror of near, 
ly iht'satne ratliUK FAas ihe sphere. The oI>iect of" this mir- 
MV, iB td throw back , upon the object at F liie liglit ll»t passes 
by it witJiout producing any dfccL Kach of the lessee, except the 
letla A. is'turnifJied with. a plane glass mirror, whiuli may be either 
fixed to the general frame of the epherei, or pl-ioed upon a separate 
statxi. When this eolnbiiiMioa is compleced, the sphere is ex- 
pose^'^fi tjie«iiB, to thatitsraysioayfaJl at light angles upon the 
leiK'A, wbtdh »ili, *>f <u>ur&c^ concenlrate them at ¥,, and pro- 
duce a pretty inlense beat. The plane minis' PQ, when pro- 
perly Adjusted, will [reflect the sub's light perpend icularly upon 
the leiis B, by V'^nch it will be refracted B<x:urately to the focus 
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F, aadipmdace » degree ot hait fully onerliaU et' what was jffo- 
duceAhytbe d^eul ^fiarted rayfi of .tbesuntlarougli liie.iepi 
A. A MDitlar, effort wilt be pf«dueciibj,;tUe mjcror, ftSu 
lens J>,.tJie mirmr TIj mA ii;ns C ilie! piiriwr, V,W *o4 '^u*. 
«nilbyidl:tteotJier;imrrors,»iid kn6eB"wlii**'(iT«i,notrKW>n tfe? 
Bcctumi ..TheeffLtt may.lw bUUiaBlJidr.,jpc*^»st(d by aI»*H*4*^ 
ijonofftlarge.lensai X, X. Ab iheaaglewly^t lte,q«r(ii<;^.sf 
each mirror forrafl witJi the aiis of il^ rourRespondiug lei»j*o 
coDslant quaniity* the mirrors may beoU ,tixed lo Uie gtfl^si 
frame of l!ie spliere,an(l llieretbre tiie.Moty idjustBieiit wliich 
lUe iDBtrumeat will I reqiuna, is loi kct']! tlio axis of lJw.4^n^A 
paraUdrHoUie t]iieel.H([^i)l- t)ip soInE rays, .;. 
■ '».Jn oniec to estjinaiiB rVhcFiadvaataatie*'^ Uvw coic^-qi 
let Ai9it3Dinpare itselfecia mth xhoseiofa >»ii4 l«»ft; *,^el^,i 
po»e61the«m«aroft,of glftso iw Uic iotiduiit: rays. 

■;f*;-.l.:]Iii tlie buruiipg sphere, almost,, Uw uulyJi 
ligl* ijs,il»t which arises fcum TeBcciiijH by, .the plawe ,miEnfll»' 
otui whitJi) laai' be e^twiatod jHetty acciiraU'iy ^at ^e-ii»lf.p^,rt)e 
uotdsHt light! hut tlufi logs.caabeaJiiply,LQ|iipensatedl>y,^fu^- 
- ing: ft f** BioffQ lenses. -, .- ^, 

^' 2. Ill the suhd lens, a great dimiiiutJoa of light ar^eS:J^x;i^ 
^ejJwflfnes&of thewRtral portions, and from the obj^jj^f^y of 
tlle^pogrJaiatthecireumferevicei which, weoonojirie, wiUUt,C^y 
eqattl'JaiUie light lost by refiecuon intiie^bifrning^th^^.j^i,, 

•\,^. ia the burnii^ .^ere, tlte leasei,imay hit,/)hiaijf^f£ 
much purer glass tl>ai) , cao be got for « gohil leog ; ,w4"l^t^V?' 
iia&,atteri$ pai-ibuB, they k^ trstismit raoreliglit. ...:']• 

1' 4'i0iiv>ng to the,.siuaU size of «icb Ions in line liiAi;wng 
f^beiXjilhe diminutioi^of e^ect ari^g both &om spl)eric;al ,al^- 
ration aful ivma. tin; 4bei^>itiuii of colour, will be very loucb. |c^ 
ihaniflllie solid.lens. , 

" 5., Jji, the, burnjug spliere, the efuct u greatly iiuirea^), 
coiiso^entfc of, Uie shprtues^ -of tlie tbcal l^sglii of ,t;si^-ili 
SH^ tJiQ greittci' coiKitntration of t|ie infideqt light. 
., ",G, 111 lite buriutig spheu;, all kinds of Icn^ea nuty, betJ^op^- 
^1^. They may be made of any kind of glass, of any .(JiaJi;^ 
ter and of any focal length ; and the lenses behnginff (R, 
Jirent -indwiduals vutybeamihMted Jbr ai^ oecasiwutl' 
meat, in which a great inlcngitif iifheat is requisite." 
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fLif^t-IIotiaei and for BurnUig Glasses. 
Lenseshn^be^lbng'used in England* for the purposes 
litmination in l^tJKmses i and in 1818 or 18S0, some expaiL. 
□iten&'had heen mftde wkh them in France, hi connootion with 
a vft'y powerfti] lasrtijt, the particu!ai"s cf which were communt- 
tHAeA by Major Colby to Mr Holwrt Stevenson, Engineer ta the 
Ncitthern or Scotch Light-House Board. On the recciptof this 
tettrt",^ Mr Stetenson, ever anxious for improvements^ conrninni- 
cdCed'to me hh inttmtion of investigating the subject in reffr 
i^ri^fotfietrse of tenses in hght-hoLKos. I immediatelypotMed 
ititr tohifli the itnpPOTeraents in the construciion of leosesi and 
fii^ttkhttd <tf arranging them for tha purpose of illuminBlAab, 
(vrhich is just the converse of the arrangement for coinbustioD), 
flWi^P S^ suggested in the Edinburgjl Encjclopiedia ; luid he 
jtitipds^ that we should make some experiments, with the view 
of introducing them into the Northern Light-Houses, - Bsfotie 
IfttltWffing, however; to^hiB inquiry, he was anxiousi to 'obtain 
&t''d(*bunt of what had been done in France ; and a*' itiwas 
titldMvards Understood that the Cold ubu Light on the«oaMwf 
BVanCe Was to be fitted up with lenses, Mr StuveiiRon's intdnliMi 
was to make persona] observations upon it, whenever the' ^t^ra- 
tSi^ dol That light house «<hould be tompleted 
' iWtttttftrortrlightagiO, boW€ver> Mr Stevenson Mid I retsewtd 
ty^krf'dJf S MeffKarbV M Fresncl, (already celebrated 1»y His 
opticai"dlstoverie3), read at tlw mcetmg of the AcfMteinyj«f 
aiwfeW, on the S9th luU 1823, and entitled ' Metrieii e sur vn 

The method de^whed m thie Memoir, iionsi^ts in uang lai^e 
ffitfiW, butft of'se^*ira(4'pK?cfes, m the sunie ra mnLr a« those whi Ji 
T^^W^itd *« yeM-'fii^, attd the plaai of combming them with 
t^tMbrt ly^stfiitttflar ttV t»ft,t -Whirfi iS above described 

In making this claim to the imLntiun of poh?onJl iFnsea, it 
^it fibt be imderstiiod that I nienn to throw any blahie upon 
M' Fresne) for not having made i reterunce to the article m 
which it 11 contamL-d I am quite snt!<rfiLkl that this diatingmsh 
^ ]^fiHoSOphei- ne\ Lf saw the work m which it ts published, and 
tH4t lie will be t>ie hr^t to acfcnowled^ the pnontv of ttty la 

■ ■ " T --- ^ " " V >***^ —I- -^^ 

tft tfie Isle of I «11 wl> eitctcd in 1 1 ^9. 
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on the CotutrwchiMt of Foifaund A 

It !■■ Ibw iA««lr *»tei in Aepnte^t^mttaOt. Uvfc, t 
ifkiBl d i ttri a i eii i of tffe Imu -siav tM-Mttly ■owwtfwi 
L-of the ren». Rr r^iuiunuj; Ficr. Si, ii 
Umi « ica» «etMrueiMl exactly like it, i 
fam- kv ipherical ^icnMMn ihni if the Ikw i were ia 4 
ttair, -ptavided Ihe poralM ray «re aicKJeat wft thg- g iMiailW I 
(kk ADEB. For since ihe tbcu» «rf ihe ceuml poninpiiiilk'. 
w^vmtverraMu fmnt the knu thiM ilie Meant 
hMW -Ae facUAof the tfain len» ]>E, -mi he oeaKr- the ,\ 
AB thMt&E fticm «£ tlw c wmy otubaff potuoti &)*£ ia || 
sfid kns, and cntneqacsdr tbe bnaihii <if tbe umti m^y i 
ilfMled.ih«l tfae nmn fixtn ut cMctc^iuU coiDoid* in.tliBti| 
of the fens «ithaat (hsfitacieg ihett tina tJuir Tortiiai 
in the solid len^ that is. vhfamit bruakiu^theoofiunui^jl 
ai ibOT eomiaoa surfot^. TWs cmtwiH funfem of < 
aig lh» sptmioU ^«nauoik doei not btJoaft iq tfae l 
fJFW^'^g the A(^ ailui{)(al by Boffbo ; ami H. l-'r«soeJi i 
kwKs the steps haw ii» mti« fx»ao« m ia tboec of ] 
iWM Ao t9 iia^v a*vrliwk«i it. 

IT gfMd and -cotourieM flini-^ias could be procured for:llH 
se^eeenU o( «aich BMtf, iIk- Iras mi^t^ be kuilt wilboMi, alepi| 
ar«f thesMd torai Am^B. kl' wliditT ^ould be conMdcnd 
w be \«y finat I tboufth ncq 
th mipfat fa* obtaaed, wiiboui ra^oft- 

Itifr sftht-rteai abmatioo in potyuaait ioKsiaigbiiAto-Jlp 

haHf ^iatieA m the ctnitCvllius ■aiiUUqg;iu»aDansiaM|t»(|llF 
ernb^hne lensn of ani»^ : <v iIk e^ae dfect might W jlW- 
dutrd br ■ ^^ iactowe ia the focal koplj) at' ihe sdRW m 
tber wveeAe fma (bo cenin. 

in dl Aoeaam, koa««Rv (be JmeeuoKgi ibehveAC. 
■S.4B«Mi}iP«f thBOTWaiBbauU «)|inMf}ce to tlw Sicug-flf 
nm R<MiC*e4 4C-dK fiM wriboe of the kML 
. Tin iMwaipf i i Trfaii hirnmna harn rli i. iiUii iii nf iiMm in 
the teoMtkai of lenvs, tavttfai^*pfAe»Lbi^t»P«lyamatMirL 
of a largie ^ar, wttidi mar be natstrixtcd W vbt B^jai- 
cad^-»ad.tlir (oeceasre aoties m adjOsled as to jvoduce « -pw- 
Ject «ucade«x of ibe mean fbcus of each Kme. 

la BIT Trtmtix M .Vrr /'4iAMapAicii/ /«j«mMni.'< (p. 39% 
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Note), I liavc long a^ stiggc^ti^ ili^ applivAtioii of i,lwae v'lev/e 
even to loiMee of IbiU-glfl^t ^i ^b'-' wost delicate purpose in 
oplicB; ftud there inj«pni6' reason fuTi expecting Uiat len^'&.wiUi 
aikfm, etther inArsoliti at&tev luruoioposed t)f zones and scgnients, 
aidfobdlemei'lMtUi} with et;)iajriile .^eoesof gla^, v^' llit^ same 
w fcu Bliwe powcry lor with aiiiiea of V(uaabifi«|ei^«t3t, wiU ^odily 
ba'itmeduced intoacituil use *L : >i 

-iThtsifreai supOTioiity uf leoaes over mirrors, fof tjie.pmpose^ 
alh^«rf fised or niDvBible. lights in lighultouses, is a» inanifeet^ 
4ltt We expect to se^ iheni replaetog the ptu'olwlic rpflecU>r4ip 
aHaar tight-houBes; but when w« conwler the xi^i&c jemltn 
vUebare likeJy to bo obtaioeJ fi'oni iuipioved burning iueU'u- 
meotei too much littxnir cannot be liXKtowecl iu i>ruigiHg tltein 
W:]h^«etion. 

.« tfThe formation of instcumeoIS H)r burning at sliort difltan- 
40s,^'a* I have remarked in the wiirk ajreiidy quoltiil {£diH- 
&W^ Eiiq/clo/}ifdiai vol^ v. p. 1^.), •* ie aijuliject of U|c first im- 
pwtance to science, and we liave no doubt tliat titey viill, &0Ric 
time or otiier, be enipioyed as tlje nwut powerful agents iOit^o- 
mistry and tlie vtfi. Though catoptric burning inetrununti of 
great {Mwer have fatten constructed, yet Omr effects h^vg^qwv 
been CO gn-at as those of lenses, and they are beiiiden Habjle to 
mcncroua disodvanl^EB. The buruing ptonl. iDuat evid«ol>ly 
li* het^nea the centre of the micror and the eun, and, tlierafow, 
die operator cannot so easily perform liis experiments aa when 
tlie focus lies on the oiiwr side of the iustrumunU Ail his ope- 
ratiani, indeed, have a tcodeney to obstruct the light be&i^ it 
tatla upon the refleeliiigiaiuiiuie. This tjvil wiU not admit of a 
rmiod|y,'WidicGnGa^utaitly we must have reuouTMi to intii.runHatts 
ef ifdinptrie or cBtudiojitiic nature, which arunlone uipidile uf 
uniting great power with greiil fiicility of manuKeuient-" 

' Iti constrikting a burning ap))urat>i8 vdth a lai^ [ena, it hw 
beanJtiund' advuitngcoits ta nse&ji'Cffnt/ km' to receive. ^nd 
concentrate tbe couverging raya fwin the principal lenA. Tbta, 
W« iwlievv, was first proposed by M. T£uliirnluiusiWt tu'd wa^ 
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at'1 iTihtwin* prlDsipla ii appUcabk Xa the MOStniciion qf Jafgn prisma fcirtipli- 
••jl ftw;rim«ntii, OS Bh«wn in Fig. 7, where Ihe Bame cBbcl mii}- be jjroduced hy the 
glilmaLI prisms AD, as hy the whole prism ABC. Thtse aix prlBtfls nay he nil 
giotuid in ore priainatic [ul, "hkh may tic cut into sSIbU prirma whun polichcd. 
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Dr Ilj'cwolcr on tftv Coiulruciwa of Pol^zotidJ Z 
adopted ,tn' Uie great bunting lum of. Porker, -SS indies ia dia-< 
meter; biit.iu the. pnlyiiouaL buriungnlmrtfieeK'e may. avail our- 
aielve9,DC tjic, iocoiid Icus.wjitl] pctjultar «ffevi, by givii^ iLthe 
form ,f)f ^ ipeniscu»,'(SeeJ''ig. 6.V whiob„theugb Umnded-Joy 
spherical surfaces, has the singular properly of t^mveti^Bg iramo- 
geneous rays tu a. mathematical point, provided the distance of 
tire fixms of the great burning glass from lhi3 centre of the first 
eui^c^ p^ the small leps is tu theif^us, ^f Ijie fii^.svr£acc as 
the Sine of the angle of incidence ie to (he Siue,of tlie Qogle of 
refraction. Tlie aberration of the principal lens being almost 
removed by its ,poly;!oiiaL cou^tructiom.rfoid, tUe EccoiK^igj^.— 
gntiijelji )f?ep of tliat aoifce.tot' emor, wa may e^pact £ 
on ajip^fiUisieflecla t^f .the,nioWp)werJ'i4<luHd ^ 

The munificence (4' Sqyareigns *nd ot^ putJif; S«:iwiefRif»S 
bei^^ft^equeotly. displayed tdurii^thcJafit contury, iatij^jcon- 
•tr^Qtitif^^ ti instrmnepM, ibeyond tlic reach. of individuai, ^c«], 
th,at),)i!c,c^Hii0t omil iho pticsfiiit o^^iortiiiiity ^f suggesUflgfJae 
for^J^a,^fltlpf;f^lNatio^laJJ^^utBing Apparai«ii,,to tiie. cpnsU)uct)9n 
of.wl^l^alljdi^sciwtjjip inetilutions iariie kingdom. laightiflW- 
tiibl^'i, £ia«Ji isoL'iety, for mvomple, iivgljt .uadicxtakt^lji^ifin'- 
matfvi^..,!)^ Aijngle zone of the n^lionailftus, which, »oi|^ Wfn>ld 
of itself be an useful burning glasK, and miglit.be ia^'f(;r,(yftC|fc 
completed when the society's funds enable it to do so. These 
numerous |ix;iiics iiugh^,(l|^Pibe<fioii]bUw)d,£w. il>c purpp^^V&.oc- 
casioQalit^^imeRU^ TU^f^e^. the. d^wliofl of. pur'JDo^^dtMiW- 
guished philosophers, i^dv^ (^anot. doubt. biit th^ <ii^c(W^^^ 
would thus be npade wl)i4v.w';'iild:foii:miaii ggtielt.iaixiiit.iti.ft*ffif 
of (hearts and.scieae^, , '[rhcfusionaiicj.c«niiun^u,o^lf;ef^ic- 
tory iQat^tal)> i^uld nut^fail to prnduq^^ewostiat^r^tJDgcifn- 
pouJlds, i^[}d,f)rej^le,j)rofW6SOB lu liie uspful i^rts. of which, f^ft.HW 
at presi;|i,t fppinflo qpnceptjipni The rcductjoft tp fluidity of siiVp/p]^ 
and eoB^pcf^int}, minerals, and the phenompna. e^thibitcd by J. 
union, ttnd, by , iJi^ir slow coohng, would tluvw lihe clcarcsj; Jig 
on m^ay of |, llic moat peiplexipg questio(is, in gcoliigy, yf}ii}k 
every. Ijri^iiuli, of goieral pliyaJcS' woulil dt^;ivt; Jiew resqui 
from tlie ci^erg}' of such an iri-esistibl;; agent, . , 

%iie ^fjjiciicp (ff.a polyzonal apparatus J,vc. or air, feet ii 
Jipotec, eveam the more coo^xiund (orm oi Hie Burning Sphe 

ly fotiii one side of a glass Fphcrc for holding Ihap 




for L*gkt-H<yiises and fur Biirii'mg Glasses. 
could not mudi e-o^ed L. SOO*, and wc are confident that the 
public spirited individual who sliortid advance siich a sum for 
the'intETGsts of Beirticei' Would do tftoW for its progiVss!, and ac- 
quire more WpHtWtion^' than if he Svere Ihe author df ihe most 
splendid discoTefJ'. 



'A'ir. 'Xy^^'.—Aiwunl nf the recent successful Asmtt of Mont 
■ Mine, by Mr I?. CllKold. 

'JeHE fnUoWiiig'mtLTestinp acconntf of Mr Clissoici's ascent 
(tf ^(Mti Bknc, was transtnittrd to ns bv miv friend Professor 
Rctet, through the hands of Mr CliSsoldhimnelF, who has ac- 
ednr^nledlt ivith aomo inrportant 'corcetttions. 
""We are glad t»ltam, that'Mi'CHssoldhaffresoiwed, tontrni-y 
l&'?ii*'*rigin((( intention,' to draw op a short aeeonnt of his^ast^t, 
att**e tniBt he wirt enter into the mintitcgt det^la ona'siiV^ect 
Sd'dflVehicly interoatrng'.' Mr Cliswnld has Very handshmdj' re- 
soh'ed to transmit to Pnrfessor Pictetj any profits that miyinse 
ftiiii' the ptiblicalion of his narrative, lor tlie bejtcfit of the fa- 
iMlies of the three gaides -who perished in the unsucccssfdl'at. 
(tdhjieof 18H0. . :' 

"•"'Sifftfri Ihfi mtfomtnate Ascent in'which three guides of Cha- 
«4«tiy ^rislved, on the 18th oi' August 18S0, not for frOm the 
StiWiiiitiitfMorit Bliincvbeinj^precipitatod and buried inacleft by 
flif^ltmfcheof snow, hobbdy had attctnptod diis enterprise, which 

i#'is 'darigeroiis .*is it is' tisele^, till a young English gentleman 
(Mi* F.C'Rssold) cftmc fioni Ltmdbn to C'liaiiiminy with the firm 
rfesbltrtiiin of attempting it. After havnif;: S|)cnt thii fii-st haff 6f 
Adglfst ill the fbftt of tills formidable mi>ijntaln, in expcctatJdri of 
ffiytfuirftblc wealhCr, he at last executed the ascent, bri tlie X^th 
df=Aoglist, mth a sucfccss, and, above all, a celerity, "of which 
ihitie'of the nine preceding ascents atFonl an example. Ho has 
lr*l^tted soiiic particulars of his expedition, in a letter to his 
banker, who has had the goodness to coninuinicate it to us, and 
wIiibH the author himself, ■whom we have had the satisfaction of 

' Pdi-kor's solid lens of 3Z inclws, now in the posaesEiOD ei ihc Umperm ut 
CtrilM, coEt L. TOO. 
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yiinlcd \a the Bibl'ml/teji'e Univt: iclie, ScplcmlJic \%21. 
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170 Mr F. CIisK)l<rs mcceaxfiil Aacmt qfMonl Bianc. 
convening with iiic«c thira once, af^r his muni to Gaoera^ bu 
allowed us to iaseci in uiir work. 

" Clusmomof, Aiiguat 27. 16^ — >SiA, You have probably 
heard of the Buccesa of my osci'iit of lIoDt Ulanc, of whiuh t 
shall communicate to you some particulars. I leA Cbumouuy, 
where I remained fifleeu days in eijtectatiort of •ctUed "-eaiher, 
on Sunday, the 18th, at half past 10 r. «., walb six chosen 
guities, one of whom was providud with a Jastem *. We as- 
cended, as i« usually done, by the muunUiin called D9 iaOete, 
and reached the summit of it at half post tlirec in the moraiag'. 
After a Bhon halt, we entered, at four o'clock, on the (SIocifT; 
and, ^anng crossed it witliout Bccident. mohed, at batf pwt 
Hvaa, the rocks calk-d the Grandu MttUitt, where precedmg tnt- 
Tellers hare generally made arrangements far paseiii^ tbeiiiig^l. 
My plan was dlfierent : 1 was ambitious to tvach tlw summili the 
tame day, and to remain there diuing the night, ta order to«ectbe 
day-break on the following morning. ^Ve therefore contJouednar 
inarch , the most difficult part of wliich was in the ncigbbouriuigd 
of tbasc same rocks, where wc had to climb obliquely up a.Tery 
steep slope of ice, inclined about 45 degrees, in which we.wem 
obliged to cut with a hatchet a number of Btepe, the miadag of 
one of which would have been certain death ; for this slopsjIfB- 
minated at an enormous cleft. This passage was Still worse 
when wc came down agfun. We quitted the Grtmidi MuietaaX 
nine o'clock, and reached at two the Grand Phieaut iitar ihe 
Domt Ju Gouti. We were in the re^:ioii of those uiassae.fif 
snow, which are formed into enomioua porailelupipeduns,' fifdled 
Scrofs. Thence, ascending to tJ)v li^fl, we from lime to bate 
proceeded along the edge of the clefts, one of which was perbsfw 
the f^av« of the victims of 1620. Ail th« guides, ex<:eptiag 
P. M. Favret, and myself, were inore or htas iuconimotled by 
the rarefaction of the air. Three of llietn, in particuW, .who 
ascended Mont BLauc for the Urst tiiue, .iaet their strength to 
such a degree that Uiey coneadticably delayed our pragretts. Jf 
it had not been imprudent to separate^ I should certainly ban 
reached die summit before night. We arrived ^>out sev«u j| 

• Eiwli of Ihesc guides cauricd a wdglil of 20 lb. in provisTans aiii 
pTKaution tot the ascent. Mi- Clhsuld, eiihirr with Ih? acngn of l^tngll 
sUfengtli, or witli Ihe liew of inspiring the guides wiih confidence, earned oQOjII 
llimt liinris du(ing n ci'Oaideriibli; pnil iif ihu a«^:nt of ihc inDiinlain Dc la Cole 



Mr F. Cliasold'ti Mccois/hl Ascent of Mail Manic. 
tile evenkig AHix PcM Muict, & rock ^liaaVed above the Jfwcfter 
Rouge, tho nearest tii the top yl" all those Uiat are seen from 
Chamnuny. We bad readied it at half paal six. The i'rtii Mu- 
lel being higher^ aiid to the left, 'mran visible t'roai be)< 
we had oat time to readi the suDiniit before night, we descended 
ag»a to die Uacker Rottge, near which we made a fdt in the snow, 
four ft«l deep, five bruad^ aud six lunj^. We plated at the bot- 
Kwo 8otne pieces ai' wood, on which we Bpread a rather thin «>■ 
veiu^^ oaVhieh we all seven lay clown, covered with a'slight 
sheet) ^ie)i waE byitio mentis sufficiently lar^ tor thepucpose. 
^tne ^Bsta of wtlid, which now and then blew iDtu our faceB 
seme cf die liirbt snow drifted from tlie surface, was a bad oEoeu 
c^ lite fkte that aa^ited unit' the wind hodri.scn. Wei^lept, bow- 
enR,;abcut four hours. We could not observe the thepDlometer 
£ohwaiit of Jight ; but the night was oold enough to produce ice 
bi^lB''battle:iof Hermitage wine, iind thoroughly to fceeze sunie 
lelDdliB lamung our provisions. The right fotit of one of my 
guidCsi^David ('uutcl) was frozen, and also the extremities of my 
ovnr&ngers and toes. Hut theee accidonts were attended with no 
badr.'consequancca. We Mt onr cold couch at four o'clock in the 
mprnieigti The day was beginning to break, and the tirst rays 
of ibo dawn, gave a silver linge to the sumniitB, fVom which we 
were/nbt'far distant. In proportion as the sun approaclied< the 
hormnvi the tint changed, and liecame entirely golden when he 
Tooe. ' It formed the most striking contrast with the nearly black 
ooloiirof'the'skyi'irom which it seemed to be detached. All the 
difficiilces Were now sHrniounte<i: we sunk hut little in the snow, 
and IK) w and then halted for a short time to take bi^ath. We 
souh Kline to the Petit Sftt/M., which we had viaiied the day be- 
fore; and at half past Hve we were on the nimmit. We began 
by making the signals agreed on with our fneods in; the ^lain, 
^d10 easily dislingutshed dicm. ' i 

*' U'his summit is not so limited as it ficems to beM a distance. 
It fiirmB a small plain, nearly hm^tontal*,! which is in the shape 
of A imngle, the base of whkb is tkiwaids Chamouny ; one side 
ie tmrardbthc JlUe Blawihe, aud the other towards the pansage 
of Boii'homme. It took nie four minutes to walk along the per- 
pendicular dr^wn from the apex of the triangle to the base. 
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^r F. ClissoWa aucceiffiii Ascent ofMonl Slanc. 

" The sky na!i«itlKiul;cloudd;''tht!'euti^'tthich had risen be* 
low our horizon, deluged with light the region from ■Which it 
seenledtD isstls, and' io' die dSt'ectkin t^ Wtviehwecbbld distin- 
guish nottiing'. Every where- else we pe^^vttii ft vast ntimlier 
(tf summits, some covered with Bhiniug ioe, tftliere more'Or IcsA 
rent and threateniiig ; othere, again, of roomlish ffrfmv*^^ '•'o-' 
vered with pasture. Jura bounded the.hortzofl ifl the fCWJt 
more to the north wc saw the lake, butfiot GeW.'a. IVj-tiie 
S.E. the eye ponetroied beyond the Plains bfLortibardy,Mfaf"a8 
the Apcnninee, which bounded thehcrrizon in the form of a'bloe' 
hnc, or of the dense fog of a winter's morning. The Bufli UbtH 
at setting the preceding evening, and Kt rising in (he mortiiUg, 
seemed more or less enveloped in' this vapour. I had biiAUglil 
no instrument with me but a tl^ennofnetei'. ■ At s»nis*ft' the 
day before, near the Rocfwr Ritugc^ it witeai afi^Pftlwerfwit; 
We foi^t to observe it when We set botih'the xaoVaia^i but 
Goutet, who is used to make (Jisetvations iK ^at^i^ghn^'tMftks 
that the cold exceeds 18° Fahrenheit. But ■ on the smflmftti'it 
eigbt o^clock ; at the Grtmdg Mulelg, the^dtty b^forf j' at- nifS ; 'imil 
the Qrand Plateau, the sameday, at thnjcj lastly, at th^CVtMM^ 
Mttiets]the next day (Tuesday, about thr«e in' the B(VemDOn)'f^'^ 
at all those stations the thermometer observ^tl by Contetvtibdtune 
at four or five feet from llie ground^ etoOdat'Tff-Falli^rtltelt- 

^ During our stay on >thia"Hngn)M':&Ffet)tfl'ra.i'a^nieiaf-U]e 
guides ^dccd' Up specimens of tlie hii^liEist mtk^neac'thciilitn- 
mit, whiA X brought aiong with meJ ■ After stn^ngiihree 
hoiir«^ i*n the sumnfit, where I felt "mys^f ve¥y «)i«(bilflable, 
e^^t , l^lf^t . I |ha[l lio»t"A)y"nppetit» eako'i^nmgiXieii^iaMa 
Afi^irfjJ, jtlio^gh flie guides had preserved: ithmes,.!WBisHt but 
for the purpose dC descending. It was halfjpastieighiiM^ctek. 
At eleven, we came to the G tm td Plateau, and at half past 
one b»,'l}io GkojuIs MuleU.. , Wh*"? iwc,aerivii|*l liiere, wc Jtiq^rd 
sopii;)J^ng likiJi the rolling of thunder,, wiiich w^is iiollun^ .^jut 
the noise of an enoruioys ^ivtitanche, wjiich^wa^ seen from ^e 
Cof ii^£ai)jw,lDcos,-ciLapart.of the space which we hod crossed 
in'Oiir descent. A ft"» ^^■■"irs sooner, and we should have all 
been ^nycjoppd an' ' . ■ ■ 'i 

" ,Wc qiyti^fl,' 'cfj -at |i|l^f e ,o'<;lo9l5,,,^^\at 

hall' post three wci on af',Um ici'. ~ Wiionived 



^^ Mr F. Cii6so\d''s siicccssfvi 4scfnt ofMof^ BfofK- 
nl ibeJPnocytof.tjUapiouii'jfiiit lwlt,'i[ia>ti.SiiiTee, after Ait«btetice 

.I'VjtWe iJwr?: liWffd tfaat tvfl .EingliBli ladies (Mr* and Mi«3 
Ctmapbt;!!) had pa^sL tlte Vol du Uti^nl., two nr ihiee hours {le- 
fo« #'e,ir*)w;lM!4Hriic.A''wl-J/«i'i.»nJ liiat.wluJ*;.wti vipce near 
ibm ?{>ckj, tlwil »^r«, itiesqeniliiig at Corniayeur. TJiey jluwLIcft 
ClijUiTHOoir.QO Sh^mIri^, uud aptfflt the ni>>:iit at tin? fuol of tlie 
rg^fif T^uL ^ <HMJs>equenceyl' liie igiioninccortMr (]:uideB, 
^iEy.jtiWl.WUfe Wort difficukios tli.m I expLTieiited. TI»y are 
r^|\jpdl,tR,W:}oiilp;,,nei;L year, ur llic jear fullowing, the ascent 

.^mitimi^Mt mii^^fimjf ftwecfss to Jteeph Marie Coittt!tt;lhat 
lfl«|i*fe#'(ia*sfnt Hii^iwilhiaqswttablij btu-omeler.madeiby y««t 
^^^^mfiai/M- Qmw^QOt and I hug U*ai you wilL«)«leaflrour 

■oH I amniMQ'' iWlshM tw'juuior. having procured »4b.-iJ««c- 

qtHWftnpW! tif .M./J>e ^iWfifiiire, ajuJ lhuiasi)tictioiiiif,,li^:)Bhoe9 

vtjiiqb;hiB< j»lt} falhtr ,ivtive til the tilimof bis aeeeiit. XgotltqUW 

Djfljjo aiwnJJiie \er)l w^je plan, and tliey enabled iiie^,h>'<iv<ifB 

r4piiHX''^'Glaowr' pf Boiasons, and to pas.'^ wbereiij](t,guides 

coL^i^^iQ»t:l4>ilowinie> I.^Kalketl, indeed, niUi these shOea.Mpon 

t|M))hMtcl>^ iee,iaftif I had been upon the solid gKHuad.*,"' ,, . 

Tjheifollonipg^arci.thenflnies of.oiy guides: ■ .,, i,;-.!. 

Ji)topliiMatA> t^utot, tUe chief- This was )ua six^h «adE>ttt. 

Dayii'GotHeti'Uis bmtliur. TlwfirWashis fourth aacci^t. i ,ti 

-K^«n5iiM«ne Fatret, the strongest <rf them all. This was his 

•iWrffeiiM lO^cent, - ISi»,'f«hflr ■fcmaerly ascended with Saussuto. 

'(hfacqais-CofiWi.fltiother lM»%»of,Jo»pli.J T^jgi ^^ ' ^fe-^ 

•aS. BBiaisle-SnWinl' ■'t-nnn Iwd ijbiug jil>- '■Jftt«iti«j^i**'"'' 

■icq ''Ij,. . . AiiUA'l iaiMifct aifj oJ Jiriju l.v» ,.ifj/alo t 

^frie by Prof. Pictwt, on the ffpcchtri^sfram ■M'»nt-B!n*lC' 
"fllr Cllssiikl has Jiad the gLXMlnes's to shew us his specinials, 
and give us duplieates ot'lhe'inost'lliterestiilg. 

Iff 'KbwflBbiJef.liiayctlK tutte smH^deBtly ll(i«lt,h> r^eflivo noil* of ifipi^, ci^^ B.ith 
« squure point, ajid Ihe other end nf iiliich hqs a Gcrew, "liiuli [9 Sued in the 
laathra, on wbich rests the base of tlie pjtaniid, ■"hich fonns the heail of JBehnfl. 
■f^ ^I'b fetttpCTca,-andTim<Bh(WA''to B'*(iVi>tolm!r,' irt\i!rli 'feWei ll almost 
«a mttordncs^ Wd midCTB'il kEi liaUi ID blKiIc- 
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Mr P- ClhstJd's gncrcsfful Aaceni tif' MMit 

No. 1: Is *1»e iVajjmenf of d »cfc i4t nitri, nearest the stuli- 
niit, that is. the higiicst point of Europe, It i« an amorphous 
ireet,' ill- which frIdsjJar pWi*<iiniVi(ites, lrtii(H with a htttequ»tz. 
It is yellow here and thefe with oxide of ar<m; 

Nrt.'S. Is a specmiPB of those TOcka(vith vitreoiffi bubbles on 
the surface, frhSch are ' (TomHioiily ftrand on tlie Aignillfe of 
tloillt', and of which Mr Clisaold has brought n great niwi^- 
from ihp Btnmnit of Mont Blanc. The one in quertion fa' fktin- 
posod of a mass of Wack amphibole (hflrn blende), almost ptire, 
to which ndhet^ n <iislilict crystil of ft-kispar: At tlie- place 
where the two substances come in contact, are seen three or four 
^bules of blactc glass, one of whiHi is almnt a line and a half 
in diameter, and from this rtins a slight groove, excavated out 
of the feldspar ponioii of the slcrrte", iand in whicJi there are 
small globules of black glabs, hn eff&tt winch seems to cbtifirm 
tbe opinion of those who attribute these fusions to lightning ♦. 

No. 3. Is a email specinieri of the satile 1(in<l of rock, bat m 
wiiich the feldspar is ni<)re disseminated. Two faces of the 
stone -aj:e wholly covered with microscupiu vitreous globules, 
aM iflne' of its two faces, seen with a microwopc* appe*rs en- 
lirelj 'covered with a varni^i arising from fusaon. 

No. 4, Is a fragment of rock of the Grands Midcts, covered 
witbflinaU crystals of AduLaria, int£li»ixed> with Amianthus^.. ^^_ 



Art., XXVI. — On tfie Visible Solar ami Liiuaj-Eclipsct K'kkh 
v^l happen in the year 1823, at caiadcUed Jbr. JSdinlnar^. 

By Mr Geobge InnesJ. <j,,' u-im,i ,„ r. jm.,.'i — ,^^^H 

XN c^culating the two hittar ef:lipsc«, t haVe incV«ik!sed~-^{^| 
i^QOi^^g ^equatorial parallax g'^th part, for the refraction of the 

halJ give kd accuunl.of siinilsi appGaranccs ob^er. 
<H Ibe Pjiences, Iticaengcberge Djid And^s.^^JilD. 
d, m*ans lo deposi- tho grcatui part of the Bpad- 
T Ihat of the GeolDgicfli Sociecrr-En- 



t Mr ClisBold, we u 
mcie in tbe BritiA Mi 

J IV.'ioi^We ID) 
oJ to begin at roidniglil 
lambn and M. Burckhi 



the Civil acwuiiCi,tlie.d^.beiiU(|m:) 
catculated from the, Tables of M. 



1 



les on tite, Solar and LtiHar Ed'upaet df 18!i5. 175 
earth's atniospberf. Astrmunners seem doubtful how much is 
to be added to the souiifjimneter of tlw eliatiow of the earth, as 
projected at tlic (ligtunue uf Uie iDQon ; , Imt t]ie qiianlity must 
certainly bear sonie. proppition to the parallax. 

I Binjd you the demerits of the solar cdijise, for the use of 
such as, may wish to make a (jrojegtion ; but from the instant of 
grcalest obsc illation iaUinfj between 5 and 6 o'clock, it will be 
found very difficult to determine, with Bulficient aecimacy, the 
distance of the coire&i'ondiiig, points on the respective paths. 
, ,ln referentii to this eclipse, it will be interesting to observe 
^vhellier any visible impression is made on. the sim's limb, at 
thf^e places wliich are situated about the extremity di the pcn- 
um^jra. Such places; will be found a Utile to the west, south- 
wesl|,, and south, of I-pndon- , . i i - .( i. 
The, iElemeuts of .the Solur Eeli])3e are W &Il(»W8;i, „ , 



!Mean,tinK of liicliptic (lonjiiiiction at Edijiburgh. 
Equation of Mean Vi Ajiparent time at conjunction, 
Ben« the Apparent time Of conjunction, is 
Lm^tsdc of the Sun und' Moon, IV«m mn cqinnox, 
Bud's MitlhtAecenaioii, ■ . - 

Declination north decreasing, 

horary moliau in longitude. 



Jujja. «3a, 4.T9 
— 4 !9,99 

8. S il'f%fiO 

lOi 1* l4jT4 

lOS 3i l»,8t 

SI 35 30,6 

8 83,00 

8 23,93 

— 18,10 

iemidiannjtar, . . . IS 45,5T 

hotizDHial paraJUi, _ ^_^_ -_ - 8,6S 

Latitude, - - - +00 0,03 

Horaryincreafleor the equation of time, . . 0,396 

Obliquity of the Bcllptic, - . 83 27 49,76 

MbWt'B Latitude SoiMi decteuing, ' - . 18 48, 7T 

_ Equatorial harimnlal parallBs, - . i 1 81,15 

horizontal Ecmidiameter, - - 16 48,18 

— — I — hocatj motion in Longitttde at coiyuBCiion, - 37 B^9T I 

for tbe hour preocding, 38 0,078 

^__— for the hour fbllDtrirg, 37 49,971 

horiiij motion in Lalitude at conjunction, -. 3 85,986 

, — - — — ^—— . fbr the hour preceding, • 3 S&610 

. — :_ for the hour fbllowing, - 3 88,168 

Angle of the reliliue path with the Ecliptic, . - & BO it,S 

Homry motion of the Moon fiwn the Sun in the tcladve Orbit, O 3fi 46,78 



The ' following are the results which I have obtained in cal- 
culating for Edinburgh ; 



Mr Innes cm tfie Solar and Lunar Eclipses qfV 



:,.. I I 



I §1||b.«S:- U' .'S 









■5 "l 



;;s-5£»sssss«s»: ■„ 



j58.5S.«*»iS.giS.SS^ 



- S! SS-I 



=ttiJlz 



o © o *'6 ceo 






fl 









Mr Inlies ow tfie StMr and Lunar Edipies ofliSi: 
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Wiix IniKfi.0M /A* Solar and Lunar Eclipsei of". 
!be final results of the calculatioas are as followa 



1 1lM«ell(]Ml)e^iu, 
^ flieawit obKontliin, 

ment conjunction, 
Bnd of tbe cclipw. 



Appaient Time. M«wi Ttaie. 

* M 26,08 4 w' iB^ 

a 21 19,01 S IS 47,49 

5 21 S0,T9 8 te 0,tB 

S 49 7,06 S 33 36iT3 



t8 cdipeed, I dig. 46' 3I",9S, on the north part of the Sun's dike. The 
e Ibe Ont lu^reuion on th« Sun's lunb, Bt tii* U Iba Iqft of bil 



Jamiarjr 9S. Moon eclipsed, partly visible : 

if .( , . _ J^parent Time. K 

Bcgiii^lng 0^ total daAnesi, 
Moon rises, 
Bdiptjc oppootion, 
Middle, 

End a total darknets, 

End of the edipae, 

DipueoUpsei^ !0 dig. 49' 4S",9 from the nonh side of the Earths shadow. 
The Moon's cenln will post V 2B",0 North of the centre of the Eaith'slEhodOw, 
at the middle of the eclipse. 

July 33. Moon eclipsed, partly visible : 

bEDlMlDBOR. 
Apinrcnt Time. Mean Tli^t. 



Id 1! 4,9 
10 9 34,3 
16 IT 30,0 
16 fiS 1,1 
16 £8 4T,9 
IT 4S 1,3 
18 46 30,9 



IS jB «3,9 




L Bnd of tolal dvloicss, 

I^Snd otthe eclipse, 
B Digita edipscd, IS di^ 1^ SS-fl from the Noith fan of the Erath's ahBdow. 
The Moon'i oentio will puss 9' 10",B Noith ol the centre of the Earth'l ibidon, 
at the middla of the cc%ae. 

I, my^. isu. 



vSk. V9^9.J*-SVAHV 1 
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, fnnn Junu^j^ 1, to. 
March 1. 1823, calnduied Jhr l/te MeritUan of EirStbwr^A 
'"M'Mi"Flmc. ^IftrG^biiGE f*.^vfis, AbLTdeeii". ■"■ '' "' '^ 
T1)e liiqn are inierlcd according to the Civil rcctfoning. tlufda; tiugliyiiilg 




a. » 10 »i 
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IB. 
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19. 18 13 35 
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Em. l.«at. U 


80. 80 Jfi 17 


Em. 1. »l. 1/ 


T. 2 !T !9 


dJtf 


«l. 9 41 


© enlcn. T 


10. 13 IS 40 


d!)'3 


S4. 81 39 85 


Im. 111. sat. ]/ 
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IfB. IL bM. 7/ 
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Akt. XXVm.— ProcaJwig-s of the Rpjid Soaety^^ Ec^ 

'■""«'*■' q, >■'.-'• ■ ^V 

Nov. 18. 1823,— i HE Royal Society xesui|ie(Ut8;a^^i)^^or 
the ensuing session. 

A paper hy Mr J. P. W. Herschel, was read, ^' Oa tJie Jb- 
sorj)twn of Light bif Coloured Media, atul mi t/te Colours of the 
Prismatic Spectrum exhibited by certain Flames ; with an ac- 
count of a read;) mode of determining the absolute Disptrsiiie 
Power i^aiiff medium, -by dh-ect Experiments^ . 

At the same meeting was read, " ObservalioBS mi the Mine-- 
Ttddgg vf the Faroe Isiands.'" By W. G. Trevel^ai), Esq. 

F.R.s.'E; '- '■ ■ ■ ' 

Npv. 25. — At a general meeting of llie Society, the fulluwiiig 
gentiem^ were elected OfBce-bearers and Counsellors for the 
ensuing 'Session : — *■ ■ ' 

It^' ' Sir WiLTiB Scott, Baroiiel, Presideni. 

k Right Honourable Lord Gr«y, 1 vice.n™Ue«t.. 

K. U<.n. Laid GleiUee. i 

K . Dr BiewBter, General Seerelary. 

t Thomas aUui, Esq. Tremiircr. 

W^'-'. James Skene, Esq. Ciiralor uf Ihe Muoeum. " 

PHYSICAL CI.A8S- 
Sir G. S. Maclieniie, Bart. PicBident. AlsKander Irving, Esq. Seentarf, ,. 

CoimsdlDn rram Ihe Physical ClosEi. 
Unity Jardlne, Esq. Or Kennedy. 

Vrofesmr Wallate. Itev. Dr Mochnight. 

Sir James Hall. Mr StevcnBon. 

LITEBAHV' CLASS. 
Henry Miicken^iie, Esq. Preiiidenl. Sir William HazniDon. Bnri. SeniMxi)-. 

Counrellors ftoni tlie Litorwy Class. 
Right Hon. Lord Chief-Boron. Geoije ForbeR, Esq. 

Hevererd Dr David Bilchie. Lord Meadowbank. 

Thomas Thnmson, Esq. Professor Wilson. 

Dec. 2. — A paper by Dr Brewster was read, " On the Stnic- 
iure and Fui^tions of the Human Eye, partiMarly the Crys- 
talline lens-" The object of this paper was, to give an account 
of the author's experiments on tlie human crystalline, separate 
from those in which he has for many years been engaged on the 

E Lenses of Animals, and an abstract of which was laid 



ry ■S'dci^T 
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Proceedinga of tfte WerMrian Natural Hiatory 
before the Society, on the 17th ol" May 1819. The paper was 
divided into three headc: 

1. On the Structure of the Hunian CrystaUine Lens. 
RC^ OathochangesproducedupontheHunumCry&taUinebyage. 
3. On sfflne remarkable affections of the liotUna. 
On the Bume evening, a paper by Eikwabd fiiRiMK*, £ec|, iEL,N. 
was read, entitled, " Observatitm on iiteF^attt ofWai-mdeahirg^ 
Mr Thomas Allan presented lo the Muaeura of the Society^ Uw 
epectmens which illustrated the paper,, .: 

At thia meetmg, the tbUowing^ gentlfflReni#ere«kctod Ord** 
Members : i : 1 1 

DrBhortl, BdiDbu^h. ^Ij.. <ji:i >. - hi-ilii'. ^lelilii*; 

Dr Waaich,SiiperiDWnteMoflhcBatw>kil^OpflljP^C»l iBi t f) l..,. .^,j| ^ 
I ftobctt itbeniombie, Esq- of fiiikcnlwg. 



.t.T.X'SSX.-'-Pmccedingt^tie WemmanJfatHraJ^liiltfitff 



1822, Nov. 16. i ROFEssoR Jameson coinmimicaled to the 
^^ Society Mr Trevelyan'a account of the geognosy of the coo^ of 
^L>$forthumberland near Bamborough. Wc also read extracts of 
^H'S letter from Dr Oudney, leader of the African exploratory ex- 
^B pedition, dated at Morzouk in June last. 
^H Dr Hibbert then read an account of the natural expedient 
^B reported to by a boy in Cheshire, for supplying the want which 
^*- he has sustained since birth of his fore-arms and hands. 

At the same meeting the Secretary communicated k list of 

birds observed in the Zetland Islands by Mr Laurence Ed- 

tmondston, in addition to diose recorded by authors. Alio a 
'tise on the Melastomai^Cie, including descriptions of eleven new go- 
nera, by Mr David Don, curator of the Lambcrtian Herbarium. 
And he likewise read two communications from Lord Gray, now 
in Italy, containing notices of the experiments of the Chevalier 
Morosi of Milan, on the excitation of heat by friction, and on aa 

» effectual mode of soldering broken pieces of cast-iron. 
Nov. iJO. — The Secretary read a paper by the Reverend 
Qeorge Young c"" . . on tlie mode in which the remain.' 

of quadrupeds i brought tt^ther in the ceUbrfU 

ted Kirkdale Ca and confuting the hypothca 

f^ its havi^ bee 



^^^9foeeed 



eeediiigt tifthe iVenierian Natured HtUory Society. 
Mr Charies AnderEOD o( Letth presenied to the metiting an 
improved measure, for ascertaining small qufuitlties of liquids 
with expedition and accuracy, 

. Professor Jameson th^ communicated extracts of . letters, gi- 
ving a general aooount of discoveries made by Capt. Scoresby, 
duraig the last summer and autumn, on the east const of West 
Greenland ; he having. explored a stretch of about 600 miles of 
tj^t almost unknown region. He found the coast totally un- 
like that laid down in our best charts, and diflbring -very irid^ 
in i!u JMCition. He was within 200 miles of the presumed site 

of the lost colony. He every where remarked traces of inh^- 
tants, without seeing any. He found on some parts of the coast 
a line of open sea, about SO miles broad, but in others the main 
ice was very near the shore.— The Professor then read an ac- 
count of a new species of Lophius (L. Histrio), from the West 
Indifl^ by the 'K«v«r«nd Mr Guildmg of St Vincent's ; and he 
also communicated a notice of a mammoth's tusk, 6^ feet long, 
dug up at Uugby in Warwickshire, the tmk being at the; iaxac 
time exhibited. 

^ this meeting the following gentlemen were elected ^mce- 
bear^rs of the Society for the ensuing year : , ^ 
OH, Esq, Preudetit. 



Bobert Sievenmn, Esq. 
Dtvid I'llconir, ^iq. 

[ BtV4 Priitdptl Huid, 



./■Vieo^tesideD* 



^, ;i Pu. Neill, Esq. SecreWry. .Wm. Ellis, Esq. 1 

. „ Junes WUboh, Esq, Librarian. P. Sjmc, Esq. Painter. 

■'■'■"'■ COUMOII. 

-^' F Dt Samuel UibberE. B- R- 6i«t111b, E>q. 

p. Smali Keir, Esq. Sir William Jardinc^^ariri, , .^, 

Bobert Bald, Ehj.- 'Rei. Junes GriereoD, M. D. 

ProTessor Dunbar. Profeasor Graham. 

At tl^s meeting, also, the following gentlemen were elected 
members. 

OaniHiBV. 
The Rev. Di D. Scott of Contfophine, G, A. Wolkei AmMt, Biq. A, M. 

NoM-KEaiDEHT. 

HcTculea Scott, Esq. PiDf. Moral Phil, in the Univ. and King's College, Aberdeen. 
The Bev. Lansdown GuJldliig, B- A. F. L. S. &c. of the lalahd of St Vincent's, 
Captain William Edward Pany, B. N. . n i . m j i . . , 

Captain William FrankUn, B. N. -'..■' I 

Joiin Blchardson, H. D. Naturalist lo the American Land E)ipediliM>. 
Alexander Fisher, Eiq. B, N. Suigcon, at pre«nt with Captain Parry. 



i 



'Sc'wnti^C Iittelliffen 



COH. 

le Rev. George Voung, A. M. orWhilby. 
e Edinoodston, Esq. of Zetland. 
d Dan, Esq. Librociiui lo ttie Linnesn Societju 

-: jtm. Esq. NstunUiBt wilb Sir Sumford HaOlej, SurnaUa. 
Miller, Esq. A. L. S. Aulhor of the Natural History of the Criiw 

lUilWt T.ynl, M.D. uf Muwow. 



AttT, XXX.— SCIENTIFIC INTELLIGENCE;, , 

I. NATUBAI, PHILOSOyjiY. 



Ij']. Second Comet <f 1822. — This comet was disccntred by 
!.' Puns, at Marliu, on the 13th Jii]y 1833. It was seeQ by 
M. Gambard at Mar«;il!es on the 20lh July, and in Genaaoy 
not litl the 20th of August- The following are tlie pandM;Jjc 
elenientM, derived by M. Harding from observations on ih^.^et 
i STth at' August, and the 2d of September, and nltifr .ttflpg 
f M. Encke at Seeberg. '>'\,i^^ ' 
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2. Lmiffitude of' New Vork. — From die polar eclipae of Au- 
gust 27. 1821, Professor Henwick has deduced the longitude of 
New York, which he finds to be 74' 5' II", or 4h SG'^SA" W. 
from Greenwich. Tlie observations were made from the cu[)61a 
if^Colunibi^ College, the latitude of which is 10° +2' 45". 

OPTICS. '^ 

'*^' Jhr meMnnriftg ^'^^^S'"^ 

•nt oomisiB of a small tube, 

scale, divided into tenths of a 
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line, Lbe (wi^ioos being r^doff witti a small eyc-giass at the 
other end of the tube. When disliiict vision is obtained ,in. the 
telescope, the small tube is held agttinst the eye-glass of the 
. telescope, and the observer sees how maiiy divistons'of die adde 
are occupied hy th'e small luminous circle in the cerftre of the 
eye-glass. The clear diameter of the objecUglass is tJieh di- 
vided by this quantity, and the quotient is the magnifying 
pow^r. This ap])aratus was first described in the Ephemerideii 
de Berlin for 1775. Mr Ramaden had, fifteen years before, 
constructed a sbiilar iostriinieiit, io whidi he measured the 
diameter of the small luminous circle, by ihe extent of (he two 
images formed by two semilenses. — See the £ibL V-mverseUe^ 
Sept. 1822, p. 6: Mote! ' 

MAGKETlsSr. 

- ♦:■ Magfiftiam 6f the Violet Rfitfs. -^Ths Royai Academy 
«r Sciences of'Lyorta, Hiave offered a prize of 300 franca,! fiw a 
solution of the interesting question respecting MoriohinSs tax- 
petiWeBts on the ma^etising influence of the violet rdyaj ' (See 
XivisJaitrnnI, \ci\. i. p, 939) The competitors are reqitiredi" to 
4ftW»*, by deeisi*e e^eperiraents^ if the violet ray of the aaHU spec- 
triim possesses the virtue of communicating magiictistn 'to the 
unmagnetised needle of steel; — if this virtue Iwlongs to it, 
lo tfic exclusion of thfe other coloured rays ;— and, in short, 
if'this Spwies of'conmuinicaled magnetism^ Tiltribtited to the 
vjolet light, is real or illusory." In the programme of this 
piize^F ibis stated, thai Pnifo«ir Configliachi of I'avia, found 
thafr (became kind of magnetism was communicated by every 
olfibl* ray of the simple tight of day, and even in total- dark- 
ness.' 'The memoirs to be sent to MM. Mullet and Dunlfc,.Se- 

-WetoiT'e«,"before theSOlh rtf^me leSSj - • V 

% Stein!,aiiK)'s Metltud of mii%uig '^rtlfmdV Ma^^ets.— 
Frofessor Stianhaiiser has found, that the usiial opeiation of 
doutile touch should be performed in a circle : and thatj in inag- 
neti^ng horse-shoe magnets, two of them should be placed with 
their friendly poles together, and the touch perfornicci circu- 
larly. Upon the separation of the Lwo horse^iqe {^lagnets, a 
con^derable part of their force is lost, utileas the igreat.circitit is 
previously fmnied into lwo smaller ones, by joining the poles of 



1 



\ 



K. 



ScUtUific InteUigeTtce. 
each with a piece of soft iron. By these rules, magnets of extra- 
ordinary powerroay be mack. 

'■' "" '■ ACOUBTICB. ■'" ' ■ " ■ '■'■" 

idiere has been recently measured with great care by a cqid- 
mlttee of the Members of the Institute of France, ramnsUng of 
MM. Prony, Bouvard, Mathieu, and Arago. The result of 
their observations was, that at the tein}}erature of + Iff' of the 
centigrade thermometer, the velocity of sound in a second is 
173.01 toises, or 337.2 metres, = 110.6 English feet, and 4 
inches at the temperature of SO' of Fahrenheit. The academi- 
cians, in the year 17S8, had obtained 173.f(4 toises at the sa^ 
iperatiire.— fiift/ioiA. VniverselU, Sept. 1822, p. 27. 
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7. Qn iSoundi excited in. Hofdrogen Gaa.—When we iawEt- 
in No. XIII. a notice * of Mr Leslie's experiments on the 
SQMDiis excited in hydrogen ga^ we were not aware that similar 
experiments had been made, so early as 181S, by Messrs Kerbjr 
and Merrick, till it was pointed out to us by an esteemed c»cm- 
spondent, " I have not," he remarks, " the Transactions a£ the 
Philo&c^bical Society of Cambridge, and I caimot therefore tril 
what Mr Leslie's experiments may be ; but if they tally g& to 
shew that hydiogeii is a bad conductor uf sound (and this is 
what I collect from your account in the Philosophical Journal), 
the fact has been established long ago. You will find it hi 
Nicholson's Journal, vol. 33. p. 168, among other experiments 
of the same kind on cblfer^t gases, made by Messrs Kerby aad 
Merrick in 1812 +." These very curious experiments, with ad- 
^tional calculations, have been republished by Mr Farey sen, 
in the article Gases in the Edivburgh Excyclop.bdia, vol. s. 
p. 121. Our correspondent will observe, that we have given in 
Na XIII. all the facts in Mr Leslie's paper, which occupies 
only a few lines more than a page in the Cambridge Memoirs. 

* The word Adrc/oceion in Ibat notice wu twice misprinted, front the tjpoa 
being tranapoced, and tUliaf oOI. 
t M. ChlacM of Wi 



I '"IB 

k ' V ' ,1. KKTSOtlOLOeT. fl 

Bl Mt Jndersmt^s New AlmoRteter.—^'Kr AniicTSon o{ Fenh ■ 



has invented a new atmomcter, for nieasuring tlie spontaneous 
evaporation from the surface of water, in any given time. This 
instriiTnent is cftiltc different (roth tlie atmomcter described by 
Mr Andersonin the 2d volume of this Journal, and is free firom " 
aH the objections to which those instruments, as they have beell 
hitherto constructed, are liable. We hope to be able to giVe 
atiafVouht of this invention in an early number, 

J95- S'mgitlar Slofm cUEiighieji. — lu a very interesting >l'(liric, 
entitled Journal of a HoHlrvItural Tour, performed by a De- 
putation of the Horticultural Society of Scotland, and just pub- 
liE^ed, we find the following aciwunt of a singular storm, which 
took place at Enghien, on the i2th September 1817! " A 
deme black cloud was seen advancing from the east^ and as this 
cbud developed itself and increased in magnitude, cnie faalf 
aS the horLron bcejinie shrouded in darkness, enlivened only 
by occasional flashes of forked lightning, while the other half of 
the horizon remained clear, with the sun shining bright. As the 
black doud approached, the sun's rays tinged it of a dull copper 
Cidoar, and the reflected hght caused all the sti-eets and houses to 
liBsiuiie the same lurid and metallic hue ". A sort of whirlwind 
which even raised the small gravel from the streets, artd dashed 
it against the windows, preceded the rain, which fell in heavy 
drops, but laBtijd only a short time. The sun now became ob- 
scured, and day converted into night." The Deputation weit 
Bt the house of M. Pannentier during the storm, and so great 
was the darkness, that they were obliged to use candle light in 
examining some valuable continental publications connected with 
botany and horticulture, which were shewn to them by M. Par- 
m&a.tiei.—JInriicfiiiural 7\mr, p. 329, 880. 

10. Enormous FaU of Rain in the Tropics.— The following 
singular and almost incredible statement, is given in Professor 
Silliman's American Journal of Science, vol. iv. p. 375, on ihe 
authority of a letter from M. Boussin, captain of a vessel, doted 
Cayenne, S8th February 1820. " You will perhaps learn 

* Mr Neill inracma us, that ihis vtCeci was no renuikable, thai eveiy th'tDg 
had the sam* appcaiancc as It it had Imn made of copper Ea 
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with no inconsiderable interest, the tbUowing nietetirolof^ual fact, 
the authentidly of which I an) able lo^ certify. From the 1st 
to the 24tli of February, Lhere fell upon ibe Isle of Cayenne 
tipelve Jed sevejt inches of water. This ubservflUj;':!,)*^ made 
by a person of tlie highest veravily ; and I asayred myself, by 
exposing a vessel in the middle of iny yaid, tlut theft feU.,AU 
the city ten and a quarter inches of waltar Ijetween eiglit in the 
evening and ^-ix in the morning of the 14lh and 15th of that 
month. From tliese enormous rains has. resulted an inuadatipp 
from which every plantation has suffered. , 

11. Gieat Dryness of Hie Air at Perth. — Tlie drynesR of.ilie 
tax at Perth on the 13th of June, wa« f^reater, according tojlje 
hygrometrit: formula of Mr Anderson, llian it has been obsei;yed 
on any former occasion, with suitable inslrumenis While a 
naked thermometer stood in the shade at "8°, one co\ered with 
moistened cambric was so low as GUf. The difference, amount- 
ing to 18°, indicated that the air was so partially charged with 
humidity, that it could have retained in the slate of vapoiir 
more than double the quantity of water, which it actually held 
in solution. The evaiwration, estimated by means of two in- 
BtrumentB of great delicacy lately invented by Mr Anderson, 
was at the rate of j'^th of an inch per hour from 3 to G o'clock 
p. M. If the evaporation were to pro<:eed at this extraordinary 
rale during the whole month, it would amount, in thirty days, 
to about 14 inches of perpendicular depth. Tl(e low letnnera- 
ture of the night, however, which (for reasons. Mr Andersf'i 
explained in a paper read before the Literary, anu Anlitiuarlim 
Society) always attends a, dry state of the atmosphere, muiit re- 
duce it greatly below the calculations ; insomuch, that it would 
probably be ratetl loo high e«en at a third part of what has fceen 
stated, actual eyapomtion for the jiast part of the prL'>ent tn^h 
bi^nS'pRly'StV^ invbes. 

\9,.l^ew Slcctin^Eii'^tnc of great Pmt'cr. — We nnderstana 
tliat Mr Pert ins has invented a new steam-engine, founded on a 
new piv)perty in steam, by which more than ■n'vm-ei^ldhs of the 
fuel and weight of engine may be saved. He has conatrui " ' 
a small one, with a cylinder twn inches iti diamctCT. and a sti 
of lurlvi' inches "hich has ihc powti- nf ncvcn horses. 
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II. CHEMISTRY. 

13. I>r VToUasioti's 'test far Magnesia.— \X a solution con- 
taining magnesia, de«)nipo9ed by a mixture of phosphate and 
carbonate of ammonia, is spread upon a plate of glass, and if 
we trace any word, Magnenia for example, upon the glass thus 
covered, nilh the eittremtty of n glkss rod, the word.^ill appear 
in ViHHe characters. The magnesia re-dissoived by the excess of 
the carbonate, is precipitated upon tlie ti'aces of the glass rod, in 
cdn^nence of the expulsion of the carbonic acid by the heat 
disengaged by friction. When there is no precipitation on the 
traced characters, then no magnesia has been present in the so- 
lution. 

14 Metlwd of viaking Green Fire.—Vihen the following 
composition, which h^s been a desideratum in pyroScchrty, is 
burned in a reflector, it sheds a beautiful green light over sur- 
rounding objects. It may likewise be employed in fire-works. 
Fbni-on of Sulphur, 13 puts. 

. ■. Khiate crfBaifUH, . . TT 

, . O^jmuriate of poWah, . . 5 



^!';ruii' I chanjft^j ... 3 

Trhe nitrate of barytes should he well dried and powdered, 
aln^'tnen mjxed with the other Ingredients, all finely pulverised 
and triturated till tliey arc peifectly mixed logellier. In order 
lo' make the conihu^lion shine]-, a little calamiiie may be added. 

— Journal if Scictux; vol. xiv. p. 2G2. 

xjlSwifWicn of Charcoal by Harex Deflogrator. — Mr Hare 
bt^-vine time ago observed, that the cliarcoal points, when ig- 
nited by the instrument, " assumed a pasty confiistence, and ap- 
peared as if in a state of fusion." This most important fact 
see^s to have been placed beyond a iiou\)t by Prof'«^r Silli- 
man. t^ho has obtained some very curious and valua|)l^ results 
w;ilh the Deflagralor. 

When the charcoal points were brought into contact, and 
iTl«l witbdrawn a little, the most intense ignitinri took place. 
The chwxwal part oi the poxHlvc imle shot out' and increased 
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from the 10th to the 8th, and sometjtucs to the 4lh of an inch 
in length. The charcoal of the negative pole, on the contrary, 
was diminished, and a circle-shaped ctt\-ity was formed at the end 
of it, as if the matter had Ijeen actually transferred tolha pou- 
tive pole, hy a current flowing from the negative to the positive 
ptAe. From various experiments, Professor SUliman coDcludcs, 
'* that tfiere is a airrentjrom the negative to the jxtsitivc polet 
and that carbon is actually trans/irred bff it in that direction,'" 
probably in the state of vapour. 

Upon examining with a microscope the projecting point of the 
positive pole, it eshibiled deci»ve indications of having under- 
gqiic a real fusion. It presented a maniillated appearance, and 
its Sotxa was that of an aggregatioD of small spheres. Ita sur- 
face was smooth and glossy, as if covered with a vamiah. Its 
lustre was. metallic, and it had entirely lost the fibrous appear- 
ance. It resembled brown ha-matite. The pores of the charcoal 
had all diBappeared, and the matter had I>ecome sensibly 
and heavier! — Silliman's Jottittal, vol. v. p. 108, — 112. 

16. CrgslaUisation under Pressure. — By means of a poi 
ful machine, by which a pressure of 1400 atmospheres may be 
obl^ned, Mr Perkins has, we learn, made several very imporU 
ant diecoveriea respecting the crystallisation of sea-water 
other solutions under this pressure. His discoveries have 
communicated to the Royal Society of London. 

\T. Ammonia in Latia. — Professor Gmolin of Tubingen IS 
said to have discovered in clinkstone lava ammotuo, which is 
disengaged by distillation. He also found it in ctJumnar ba- 
salt. ' ' ' 
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18. Tetter Barytet and f ^ronJuin.— In order ki (fetinj^ 
these earths, make a soludon of dthcr, by nitric, muriatic, 
some other acid, which will form a soluble salt with it. Add 
solution of sulphate of soda, in excess, Alter and then test the 
dear fluid by siibcarbouate of potash. If any preci^tate 
down; ^e'^rth is'strontkn, but if tb^ fluid rem^n clear,'i1?i 
barytet^ -■ 

19. Andifais of Tabular Spar,from Lake Champlain. — The 
following is the analysis of tliis mineral by M. H. Seybert of 
Philadelphia. Specific gravity 2.881. 



Atomlna a&d OsAe <if Iran, 
Water, ' ■: 
' Bbgwals, a MME. 



.46.00 



Itis therefore a bisilicatc of lime, and its iiiitiera!ogical forraiila 
'\i Cd%*.—Amer, Journ. voJ. v. p, 114. 

. . in. NATURAL HISTORY. '"* 
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.<:80b.^nEi^/n«'o/<]^n;m i^TOiCTiR-^TIiis mineral nocompanies 
ihftpBaceding,- and wasanitlysecl^y^tlre Bdme dietribt. Specific 

- ->4\R vmBti'ii •-"■.i 'ii-l flaiiio9 bed ij i'<ii. . ' '^3^ "^i' 

.Li,«vu.">'Nta*tf«9Mqbau T- "liimrpitit nw'>- SD.W- '■^•* 

1^1 Uraei , • ■ - , ■ Iftja 

MogDesU, - . c Qo 

' Alumin.1, - . 1:53' 

fv Wmct. . 0.B7 
1 Protoiide of Mangoneee a Itace, 

i'' 99.0 
Id. p. 116. 

21. Analysis of Colo^honik. — This mineral accompanies the 
preceding, and was analysed by the same chemist. Specific 
gravity 8.89(). 

SUictt, . . 38.00 

, Lime, , . , - idJOQ 

^^^ Piotoiidaaf tron, SJ.iO ,,ir 

^^^b Ahimioa, &M 

^^^^Bei'-i'ii; "l"i yd ,vuh'n In iriwtiil<« n 'iJui't ;Rttyu!> !i^ii> 



i.-> ni'i- 



/<i. p. lis. 

B„fiFooottr^.jlCjr knt^_^ -^.JfcTsi-j/ Fitchstuef£.—The 
ptehstone of \ewry in Ireland, described by thp Houuurablc 
6. Knox, in (he volume of ihe Transactions of the Royal So- 
ciety just pubhshed, occurs in veins in granite, and, in mine- 
ralogical relations, agrees with the pitehstones of the Island 
of Arran. in the Pirth of Clyde. Mr Knox states the fol- 
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lowing as the most rtialinclive characters of the ftfewrj pitch- 
stMie ; its ready divisibility into lamios j its proOeness to dis- 
integrate ; ihe regularity of its rhomboirfal fragments, and its 
oihf or'dkuminouS smeU. The bituminous smell led Sfr Knox 
to believe, that thepitchatone contained some inflammable matter; 
and af^rasericGof experiments, det^led in his niemcoj', hefauad, 
that the pilchatone of Arnm, Nfwry and Mciaseii in Saxony, af- 
forded two inflammable substances; the one more volatile than the 
other, but both inseparable from the stone, except at a beat ap 
proaching, if not entirely amounting to, whiteness. He conjecUms 
it to be a cutnbinatiun of naphtha and nicotine. The foUon-ii^ is 
the result of his analysis of the^ Newry pilehstone : Silica TA-SOOi 
Alumina 11.500, Lime l.lg. Protoxide of Inm 3.G»6, So- 
da S.857, Water and Bitumen 8.500, = 99.813. Professor Jo- 
ineeon, in hjs Mineralc^y of the Scottish Isles, vol. i. p^ 48., aayi, 
when dcseriblng tlie Arran pitchstooe, " when pounded, it emitt 
a ^wffiiwouA sindl, ivh'ich rendera it probata it mat/ contain an 
inflaJitmabli! mailer.'" The pitchstooes meulioned by Eiman as 
containing inflaumiable matter, appear to be not true, pitchstone^ 
t^ut opals. The pitehstone of Plaiiitz in Saxony, like that of Ar- 
raii, we know contains bituminous matter; and ive h^vc speci- 
mens from that quarter, conl^ning a black silky fibnuis shining 
substance, which is a tompounil of silica, carbon, alumina and 
iion. And we mav add, thatj according to some chemists,' fte 
pitchstone of Potschappel in Saxony, wWrtains; be^des the usn^ 
ingredients, three parts of LUMon. Mr Knox formed a sinb- 
Etance resembling pumice, by exposing the pitchstone to the ac- 
tion of heat ; but for the details on this curious subject, we must 
refer to the memoir itself. 

23. Changes in Carrara Marble. — According ' to Em' ' Ri- 
petti (Giom. Arcad. xlv. 54.) the marble of Carrara afibrds an 
exanipli! of the chemical change of a mountain rock without 
its disintegrating. The marble rocks of Carrara have' not 
every where the pure snow-white colour for which they are 
so famous, but are for the most part greyish-white, and are only 
snow-white in certain [larts, where veins and spots of oxide of 
iroti, sulphate of iron, and iron-pyrites, have been formed. Some 
of these spots seem to be of old formation, and fixed ; others, 
on the contrary, appear to be forming at present, and are again 



^History. — Miufrahigij. 
carr\»A aw::^ by ttic |>eri»>lating wiitt^i', ooil leave Uiu iiiorblej 
fortheiust. tiuie, of'* purti »iow-a;liil£ cutour*. Whole rocks 
appear to be changed ill. itiiti way by a clieaiiial prooess. Iii il- 
lustration of thi;, it i^ Kt^uiu'ked, that the ruck ufUie oltl <|UBr- 
rv named Di I'oggio Silvestru, was I'oniierly useless, but du- 
i-ing the lapse of t|ime has become pure while marble ; and flu'- 
thcr, that the difierettt kinds of Carrara marble change in the 
caur»; of lime, and generally become purer. 

54. On the Formation of Rotk-Cryittal. — Spallanzani re- 
mBrks, that the numerous beautiful rock-crystals in the cavities 
of the Carrara marble, continue still to foi-m, and from a pure 
acid fluid, Ripetti, in his tract " Sopra TAlpe Apiiana ei 
Marrai di Carrara, 1811," adduces some new observations id 
favour of this opinion, and tells us, that, on o|iening a drusy 
cavity, there was found 1 J lb. of tfie above fluid, and among 
th«Kolid crystals, a sort mass the size of the fist, which, on ex- 
posure to the air, hardened into a substance having the charac- 
ters of calcedony, According to Daubuisson and Beudaiit, tlie 
opiil of Hungary is sometimes found in a soft state. 

55. New Analysis ofHelioli-upe. — According to Brandcs and 
Finihaber it contain^. Silica, 96.25 ; Oxide of Iron, 1.2S ; Alu- 
mina, 0.83 ; Water, 1.05, = 99.58. 

86. Colouring vf Marble, — The ancients were acquainted 
wittl a mode t^ oommuoicatiug vsiious lively and very durable 
cofeura to marble, hithcrta unknown to us. Lately Ripetti, ia 
hiqtrsot published at Florence in 1821, entitled " Sopra TAIpe 
Apuana^i Marmi di Carrara," throws some light on this sub- 
ject. Among the different sorts of marble of Carrara, that of 
the ,quarfy Di Betogli is particularly fine granular, and pure 
snow-white, but at the same time uncommonly changeable. 
When exposed to the air for some months, it loses a portion of 
its water and its carbonic acid, becomes brittle, and specifically 
lighter, and ia two years suffered a loss of 7 per ccnL The 
workmen, on account of its property of easily falling iit pieces, 
name it hitmt marble (M. concotto or Salone). This evil is 
cured ,jn jiart by rubbing it with Euphorbia characias, L. ; but 
it is jaiijtapally employed to colour the marble, which absorbs life 

• The workmen say, H marmo si inirga. 
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^^■plouring matter readily. Figures, fruiu, &c. cut of tlue marble, 

^^^ penetrated with cotourt by means of IieB(, have a very 

agreeable appearance, ^d in durability of colour rewmble the 

varit^ted marble paintings foi|nd in tlic Temple oi Nemesis at 

Ramntf, and in other places. 

27- Chaaical Aiudysis g^ Tabular Spar by Rose.^He ^ves 
t rollomog as the constituent ports of tlie tabular spar of Fer- 
aieniemt in Finland. 



51.60 Syica, containing 25.93 Oijgen. 

18.*1 Lime, conroiniiig . 13.03 Oij-gcn. 

A trace of Oiide of Iron. 

LIl laUTDixad piniclM of a(t)>Di>litii. 



a tabular spar is therci'ore a bisificate of lime, ai 






game ctiemical constitution as augtte. 

Rose remarks, " TTie forms of augite and tabujar spar 
(crept; the angles of the prism of augite is 9E° 18', and*! 
iiul on tabular spar, on tlie contrary, according to the measure- 
ment of his brother, tliey are 95= 18', and 84° 42'." This fact, he 
further remarks, is striking, although it is not solitary. Calc-spai 
and arragonite have the same composition, but differ in form ; 
also garnet and vesuvian, and iron-pyriteB and spor-pyritM, M. 
Mitscherlich has found that am artifidal sail, the acid phoE[Owte 
of soda, can crystallise in two different forms. This appearance 
fieenis to depend on a difierent arrangem^t of the individaal 
constituent parts, by which not only dilftrent forms, bur ako 
different chemical properties may takie place. The augite, for 
instance, is not attacked by acids, while they decompose tba ta- 
bular spar with ease. This apjiears to be coDpected wrtJi the 
different relations to acids, which Berzelius has -observed in ma- 
ny bodies wliich have been exposed to heat, or are in diaW lin- 
Bltere<l state; for example, in the gaddioit^^ zireofr esctbVllte 
oxide of chrome, and many antimonial saha '..i .V^' 

■■. .-J..- I:-,. 

28. Oil lite Caluite, or Turqitois of Persia* and the L^xu^iU. 
— Benccfius finds that Calaite is a conijK)uud of phosphate of 
alumina, pliosphe * ■, silica, oxide of icoa, and oxide of 
copper. The La wund of phosphate of alumina, 

phosphate of mat hosphate of iron and oxide of 
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99. Tiansact'iOHs of On Gtfilngical Sw'ifty— The Gcologicnl 
Sodety has jtlst publislied a half voltiiiit nf TraiisactihnB, licing 
the coHimencenn lit of 1 ntw stiits It cnntniiis t!ie foUowing 
papeh*; — On itrt Gt^liyv ol tlie southern eoarit oP England, ' 
from Bndport to Ribbanmih. ](m Ocvon, hv H. T. Dc fa 
Be^, Esq —On the B igshi.t =* tin! bv Ififiri/ Warhnrlori*Esq. 
—On a Frc^ .^^t.rT<lnnaH<.n ni Hordwell Cliff, hy Mr Wcb- 
jfer. — On Glon Tilt, by i>r MarLidloth.^ On the Excavation 
of Valleys by Diluvian attion, hy the Rev. Profcxsor Biickland. 
^On the genera Ichthyuhnui us and Pleaiosaurus, by'lie fi^'. 
W. Conybeare — Outline ot the G«oloa;\ of Russia, by the Hon. 
fVWiam T. H. Fox Strangnvnyx. —On the Geitlogy at the coast 
of France, Department de la Seine Inferieure, by H. T. De la 
Beche, Est]. — On the Valley of the Suiluj, in the Himalaya 
Mount^ns, hy H. T. Cokbrooke, £.«j.— On the Geology of the 
nprtb-^astern border of Bengal, hy //. T. Cdebrooke, E»q. ; with 
various other papers and notices ; the whole illustrated By ^ 
|)late^ maps and sections, many of them coloured. 



Tile following notices, on suhjecls connected with Gvdeuiiig 
^o^ Botany, arc dcnved from a work just pubhslied, under the 
tiljLe of " Journal of a Horticultural Tour by a Deputation of 
Ml^i tV^onian HOTliculturaJ Society,'" and which, we believe, 
sC#%'Wtittfin chiefly by P. Ncill, Esq. Secretary of that Society, 
ai(l (DO doubt owes tnudi ^ ils value and interest tu his learning, 
vpig9&\y, aod activity of re£earch. 

,1< S0> Svccory as a 'Btandted Salad.— ^Th& Ciehwiton IfUi/buji 
«fl succory, is a plant indigenous to Briton, rare indeed in Scot- 
land but very cuminon in tlie chalk districts of England. A 
variC^ .of ihis plant, improved by cultivation, la lijuiid very 
useful in France, aad it seems strange lliat it sliould be whoUy 
overlooked in this country. The young leaves are used in 
salads, and for this purpose successive sowmgG arc made in gar- 
dens. When the plant is r^sed in fields, the outet leaves are 
plucked at different periods of tlie summer and autumn, wid 
given to milch cows. Cows fed on them are said to yield geiic- 
niUy about a third more milk than when on ordinary fodder ; 
VIll. NO. 15. JANUAKV 1S2S. X 
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but at first the milk acquires somewhat of a bitterish taste. This 
kind of green food is also accounted excellent for proniotiog the 
production of butter. At the approach of winter, the roots of the 
succory plants arc dug up and stored in a cellar or out-house. 
They are Iwd horizontally in a bed composed of sand or light soil, 
with the crowns or heads outermost and uncovered ; a thiu layer 
of aod is then added ; then another row of roois ; and this ie re- 
peated till the beds be perhfips three or four feet high. It is 
only necessary that the place in which the roots are thus stored 
be defended froni frost ; li^l is not only unnecessary, but 
would be prejudicial. Here they afl'ord the blanthed shoots cal- 
led Sarbe-ch-Capucin, mucli relished in France as a wmter 
salad. Frequently the roots are packed among moist liaod in a 
barrel, having numerous round holes {Merced in its sides : the 
crowns of the succory plants are so placed, thai the shoots inay 
readily push their way through the holes ; they are thus kqK 
quite clean, are very easily gathered as wanted, and repeated 
cuttings are obtained, Barrels thus prepared are sumetHues 
carried on board vessels about to sail on long voyages, and fresh 
salads are (bus procured after the ship has been some months 
at sea. When sent to the Paris market, the succory roots are 
generally drawn from the beds, and tied in bunches, with the 
etiolated shoots attached to them. — Hori. Tovr, p. S68. 

31. Ringing of Walnul-tree"-"— The Baron de Tschoudi, 
near Metz, in Lorraine, hais introtluced the prattiee of ringing 
his walnut-trees; taking out two inches of the outer bark all 
all around, and plastering tiver llie pan witli the " oiiguent dc 
St Fiacre," i < da.} mixed wiih cow-house cleanings. The 
nnged walnut trits not onlj prove more pifolifici, but tlie fruit 
IB more early —//«rt Timr, p 4Sft ••■■ ' ■■ 

S3 Jilanihus ^!utid>ilo\a — This Japan tree has become a 
common ornament nf jrirtleiis dt I'aris, while in England it is 
rather Heglecttd It stLms idiuirahly well atlapted for planl- 
mg on the nidrgnis ol piilihc pniinenades, as it flourishes in the 
poorest and no^t arid soil, sending its spreading roots abroad 
m search of moisture and nomishmenl. In the hard gravel- 
■ walks of the Jardin des Plantes, it remained quite green, after 
the parching heat and drought of July and August ; while the 
lirae-trees {rows of which extend the whole length of the gar- 
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dens, on each ^de of the central walk) hod been much 
up, or nearly deprived of their foliage. The ailanthuf 
wise conURues long in verdure : towards the end of September, 
it still retained its fine pinnated leaves, long after the walnut 
and the ash had slied theirs. 

83. Peat Mosses of ^offaMf/.— Without coals, and without 
copse-wood, the Dutch have to depeud on their veener or peat- 
mosses for fuel. There are two kinds of these, the higher and 
the lower. The high mosses alford a layer of what is called 
grey or dry peat. This upper lied of peat is generally about 
six feet in thickness : it seems to be composed rather of leaves 
and stems of reedy plants, than of heath, or the plants which 
commonly accompany heath ; and fragnieots of large branches 
of trees have sometimes been found in it. Beneath this peat, a 
thin bed of blue clay commonly appears, and which, on the peat 
being removed, forms arable land. The low mosses afford what 
are called mud-peats, and when tliese are taken from the infe- 
rior layer of such moss, the excavation speedily becomes cover- 
ed with water. When the under stratum of moss is firm and 
contains wood, it is called derry. Many trunks of trees occur 
in it ; and these uniformly lie with their hetids pointing east- 
ward, showing that the storm or debacle whidi overwhelmed 
thtm had come from the west. Some of the timber, oak in par- 
ticular, remains .sound, so that it can be used in carpentry ; but 
it is ,of a dark colour, as if stained with ink. There is a law 
agfflnst digging through this derry in the lowest ports of the 
country, much water being found to ooze in the sand below, 
and to be repressed by llie compact layer of wood-raoss. — Hart. 
Toiw, pp. 187..and237. ,' 

34. Dutch Ashes are in gl^t sequest by the industrious far. 
mers around Ghent, and in other parts of Flanders, proving to 
them a very useful manure. So fiu- as we could learn, thoy are 
little used in Holland itself; but tlicy are carefully collected 
and sent by water to the Flcmisli agriculturists. As might be 
expected, Amsterdam produces by far the largest quantity. 
Messrs Sieiring and Vander Aa, of that city, are the principal 
dealers. Thqy have a lease of all the ashes of the capital, and 
likewise of those of the neighbouring towns. In Amsterdam 



1 burnt ^M 

IS Uke. f 

I 



\ 



* 



, Sckiitijic InteUigevcr. 
tlicy hav^jM <>'41'I4 aiid ^orsos, and as in,iiiy men, daily empfoj- 
ed in cartiny.th^ as'Ks- ,:'|vhese are carefully separated frfnn |^ 
§lreel niaqure^ and slored, uuder long sliadL's on 
quays, where they Ue ready for cxjKjrtutlon- l"'or 
regarding, (lie enjpinyniL'iit and uliiky.ofthose ashesin agng 
ture, reft'^i^CL' may be made to the puljl^ijatiqns of Sir i* 
Sinclair 4,ad Mr Radeliffe. Thej arii also, fyuijd useful 
ticullfire. M. lie Wulf of Ghent, particularly reconiniei 
their use bodi in the garden and orchjird. He observes, hi 
ever, that they sliould not lie laid on the l>ordcrs very rece^j 
after beiiig taken from the fire, for in that ca&e they woiild pi 
ipjl\ripu^;. byt that after being kept for a simrl time, and if 
;. applied, fil a small qtiatility, they never lull to produ^■J; 
best.^etils, , M. dc Wulf parljeylarly inenliou.s that fruit- 
in a laijgui^hing state in his garden, have \Ken restored tq 
goui;, .Vy.thg appliration of ashes. He considers that they 
only l«nd In open the mi), and to siiniiiliite it, ])Hl also assi^]^' 
aftbrdliig, fiddiLional nonrishnienl lo the plants, by means of the 
water |Whieh they, absorb and gradually give out; and that by 
carrying into the soil principles calculated to attract the carbonic 
acid of ihe atmosphere, the solubility, of the portions B<JflpI«l 
fbrUic food of plants is prumotcd. If no rain or dew iaX^ ^ooa 
aflec the application, slight waterings from tlie rose of 
ing-pol are proper. When ashes are old,. or have been longkf 
tbey may be spread in the garden in greater ijuautity : tltey tl^ij 
not only help to keep the surface of the soil dump, (an object ,i^ 
great importance in a light sandy soil, and mider a paccljing sun), 
but attract and preserve nii^ch carbonic acid. Wlien old garden 
soils are overloaded with rich movdJ,,or where too fruqu^nt 
manuringB have lieen given for a series of years, stale aslies are 
found the best reslorativc of the soil to a diie.atate of ^laroi 

" i»iionn «>l '>:'■:■: zooi6t:T."^^ ^'"^ sfoJtld aill 

S5. On ike White and Black Ants of tndln *._:.The felfew- 
ing observations nri the habits of two species of Indian ants, 
were communicated to me by a relative, who resided some time 
in India. They are more worthy of att^tion, because they 
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tend to coiifirm som« of the most interesting facts menlioned by 
'Smeathman and others, whose , narratives have been suspected 
of exaggeration ; and were nia<Ie by a lady, whti was wholly 
unacquainted with the writings of these authors ; 

*' The White Ant • of India is particularly fond of burrowing 
in the mud waifs of the Indian houses. My attention" was one 
morning attracted by ihe appearance of a wet spot rin '■ffl'e 
coloured wall of niy apartment, at a season, and in a situation, 
to preclude the supposition of this having been occasioned by 
rain, or by accident. This led me to exainine the spot, and, on 
slightly touching i(, the plaster gave way, and I (listbvered 
thni a part of tlie wall behind was liollow. From this T Coo- 
ctilded lliat there was a nest of ants lodged in it ; and, on lixilt- 
infe riarrowlv, I heard a sound produced by a rapid succession 
of slrokes, a miuiii; alarm-beat, and immediately a great niim- 
6er (rf white atita came to the place, with their mouths fiHed 
vhth Wet mud, with which iliey repaired the breach in a few mS- 
niiles. Their whole proceedings were so curious ilnd liiterest 
mg, that I frequently amused myself with pulUng down'What 
fHey repaii'ed, ami observed that there was always an alarm 
witi'l)efo''c chey came to build it up. 

"" 1 have been highly amused with the conduct oT the Bladi 
Ants-1-, animals much inore daring, though less destructive, 
duth the white ones. I have often observed, that when one or 
t*b' of them foqnd a large dead insect, or any such substance, 
tdd big for them to carry off, that they would go away, and soon 
T^t^lrn with a number oi' their species sufficient for the purpose. 
A'gentleman several times sprinkled one or two black ants, en- 
ga^d in exaininii^ a dead insect, with hair-powder. They re- 
treated, and soon after he saw his powdered acquaintances at 
tbe' fteaJd of a large column of ants, marching fb secure the 
prize, which had been discovered by their stwiis, Ibave'also 
observed the black ants removing jxom one place to another in 
a large body, marching in a very regular coluuin, excepting a 
few, who seemed to act as overseers. These last marched on 
each side of the large'body, and occasionally turned back, when 
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tiay tiling deranged the line of march ; and they never failed lo 
hasten the advance of the loiterers." 

36- On the limits of the ocairrcncc of Fiifies m Iiigh siiua- 
/iona.— According to Raymond, the only fishes that occur in the 
waters of tlie Pyrenees, at heights of from 1000 to 1162 toiscs. 
are Salmo Tnitta, S. Fario, and S. alpinus. Higher up, all 
fishes disappear. The water-saiamander also ceases to live at a 
height of 1295 toiscB;— prolrably because the numerous higher 
lakes are generally half the year covered with ice. But the fol- 
lowing fact mentioned by Humboldt, proves that cold ia not the 
sole cause of the disappearance of fishes in high places, viz. that 
in the equatorial legions of America, where the mean temperature 
of 0° of the Centigrade scale, or the freezing point of water, 
begins 1S00 toiscs higher than in the Pyrenees, the fishes di^p- 
pear earlier in the laltes andrivers. No Trouts occur in the An- 
des. At a height of from 1400 to 1500 toises, there still occur 
Pocilien, Pimclodes, and the very remarltable new form Eve- 
mophiius and Astroblepus. Under the Equator, from 1800 to 
1900 toises, where the mean temperature ia still + 9° 5' Cent., 
and where most of the lakes scarcely freeze any time during the 
year, fishes are no longer met mth, with the exception of the re- 
markable Pimelodes Cyclopum, which are thrown out in thou- 
sands with the clay-mud, projected from fissures of the rocks, 
at the height of 2500 toiscs. But these fishes live in the subter- 
ranean lakes. 

87. FmsU Elk of tlie Isle of Man. — The following are some of 
the dimensions of the splendid specimen of this fossil animal, in 
the Boyal Museum of the College of Edinburgh. 

Ft. In. 
Bdgbt to ttetfp of the proceM of the litst dorsal veitcbrai which is the 

highest point of the tiunk, . . . ..61 

Height \D the anteriar superior angle of the Scapula, . . £ 4 

Length from the first dorsal vertebrB to the tip of the os coccygis, i t 

Height to the tip of the right hom, ... . 9 TJ 

Lateral or horiiontal diameter of Ihe thorax, at the videst port, that ia, 

at Ibe eleventh Tib, . - . 3 04 

Depth of the thorax, from the lip of the process of the eighth dorsal ver- 

lebia to the Btemnm at the junction of the eighth rill, • S t 

A fine engraving of tills specimen, from a drawing by Lizars, 
will appear in the next volume of the Supplement to the Ency- 
clopffidia Britannica. This species, the most perfect ever known. 
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was dug up in the parish of Kirk BalaH^^ and secured for the 
Roynl Museum, by the esertions of hia Grace the Duke of 
Athole. It was imbedded in loose slieU-marl, in which were 
numerous imbedded brandies and roots. Over the marl was a 
bed of sand ; above the sand a bed of peal, principally composed 
of small branches and rotten leaves; and over the peat the com- 
mon' 3oi! of the country- 

38. Natural History qfjlc^onia, Spongia, CoraUina, Sertu- 
laria, Est^iara, and Corah, Jrain Oi^ French ofLcfmarck, In/ J. 
S. Miller, A. L. S., Corrcs|mnding Member of the Wernerian 
Natural History Society.— We have great pleasure in announ- 
cijig the intenlion of Mi' Miller, already so well known to the 
public, by his excellent History of the Crinoidea, to publish a 
translation of Lamarck's valuable descriptions and l\istories of the 
aitimals above enumerated. It will pi-ove very useful to the 
Knglish zoologist, and we liave no dpuht will increase the num- 
ber of students of this very curious and interesting department 
ofNotural History, This work is, we understand, patronized by 
the Geological Society of London, and the Wernerian Natural 
History Society, This kind of patronage was formerly much 
prized ; and. we have no doubt, when, as in the present case, ju- 
iliciously granted, is an important public testimony to the author, 
oi the utility of his work. The following observations are from 
Mr Miller's printed Prospectus, abridged. 

" Although these Classes have formed the subject of many 
valuable works, yet the history of their fossil genera, which 
ec[ual in number, beauty, and interest, the recent, have hitherto 
received comparatively but little attention; and the few and 
scanty notices which exist concerning them, are scattered through 
various unconnected publications; nor has any attempt been made 
to reduce them under a regular arrangement, an object of equal 
importance to the geologist and general naturalist Even with 
reference to the recent species, their general and external forms 
have alone, in most instances, attracted the n^ard of those who 
have undei-taken their description, while but little nttentjon has 
been paid to the phenomeua and laws of the'u- internal structure 
and organization." 
39. Manners ^,thc Asiatic RMtukcvoh. — The following very 
resting account of the manners and habits of the Asiatic rhi- 
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noaeios, cloUie^ in armour, and having tlie wt::lli:xl hide, has 
givea hy Sir Bveracd Hook, id a paper inilie PbUoso] 
TraoBactums for 18!£&. He obtfuned Ibe fwiWdtars frooi th« 
young man oho was its keeper for threeycarsal Ex«t«r 'Change, 
where it died. " Ii wu iso savagu," *aj& he, " thai about a 
niouth after it canie, it eiuleavoiired to kill Hm kveper, and near- 
ly succeeded. It ran at him wtlti the greatest impetuosity ; but 
fortunately the horn paired between his tlughs, and threw the 
keeper on its head : the horn came against a wooden partition, 
into wliich the anirtuil had forced it to suuh a depth, as to he 
unable for a minute to withdr:tw it, and during this interval (Ji« 
man esu^ied. Its skin, though apparently so hard, i» only co- 
vered with small scales, of the tlMukness of pi^ier, wiib the 
appearance of lortoiHe-shcU ; at tiie edges of these, the skin it- 
self is exceedingly sensible, either to the bite of a fly, or the lash 
of a whip ; and the only i^o^l^ oi managkig it at all, was by 
means of a short whip. By this discipline, the keeper got the 
management of it, and ibe animal was brought to know hm; 
but fret^uently, more especially in the middle of tiie night, fits 
of frenzy came on, aod, wlitle these lasted, nothing could caa^ 
troul its rage, the rhintH-cros ruaniiig wilh great swiftnesi^ roiwd 
the den, playing all kinds of antics, making hideous nouw^ 
knocking every thing to pieces, disturbing the whole neJghhaur-> 
liood, then alt at once bcaimtng (juii:t. While tlwiit wiKODieven 
\he keeper durst not make liis approucij. Tlie aniaial fell upon 
its knees, to enable the born t« licar upon any ol^t. It wot 
quick in all its motions, at£ ravenously all kindsuf vegetablas,. 
y appearing to have no selection. They , lot! it on bwji^lBS'oftW 
w. It possesses little or no memory, dituged in oneiplm:^, 
and, if not prevented, ate the dung, or spreati (t oyer fhti sidea 
of tile wall. Three j^ears confinement made HO alieratiua on its 
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iO. Nolke of Cajilaia Scorexbya Dmovcriee on the EaA 

• Coast of West Greenland, or Lad Greenland, and of his vot/age 

to thai countrify noic in the press. — This country, on which cdo- 

i were planted in the tenth century, that increased up to 
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• near three hundred villages o fan s,h* habou '9 
two ooDTents, &c. h is well known was los o 
world, by th^«etE»igin of he p6(a.)r ! alx>u 
Since thii period it has heen nkder 1 a 
tempts to reach it having la led a d i e la 
has been coiiBtantly wrapp^ la perf 
renders it a subject of the n o n n«e n 
sive reseerches and discove es of nu d ting bed oun ymin 
Captun Scoresby, howcTe mad upon h coa W mmer 
show that the I hairier of nit o Ily npen abl and 

encoUr^e m to hope, tha lief 1 h ng pe 1 l^g 

these lBAapt>y colonists, that have be^n long shut out frbin in- 
terwuirSfr with rther conntries, may be developed. Capt^n 
ScofeBby entered the main western icie in (he 76ib parallel of tati' 
tilde, a single ship, on flic 23d of Majj and got sight of itie 
coast of Greenland, after penetrating about 150 miles, on the 
7th (if Jane. At this time it was impossible to get within ten 
or fifteen leagues of the shore ; but in the course of the sum- 
mer Capt^n Scoresby was enabled to land in several di^erent 
places, in almost all of which traces of inhabitants we're dis- 
covered. He remained on the coast until the 27tb of August, 
duri^ whirfi interval he obtained an accurate survey of neirly 
the wliol6 Ime of eo«3t, from latitude 75" to 69°, consisting of 
an extent, incltidiflg thfc various indentations and flexures, of 
near 800' geographical' miles. By this survey, he found that 
then wtiH an error in the position of the land in latitude 74°, as 
laid down in moat <rf' out" maritime charts, of about 15° or 900 
miles of longitude. Gaptairi Scoreaby's chart is indeed so to- 
tally imlike the coaMt ^delineated in onr best maps, both as to 
foraiiand ipositiort^ 'that tbe greater part of the land lie visited 
maybe safely wnsidered an a JurAi country. Various islands 
and inlets were discovered ; many of the latter being large and 
without apparent termination at the depth of fifty to eighty miles 
by estimation, are considered by Captain Scoresby as forming 
communications with Baflin's Bay, to the support of which opi- 
nion several etrcnm stances tliat he observed were favourable. 
In one of the sheltered bays that Tie pcntytrated, to the deptli of 
twenty oritweniy.fivfe Tniles, the *eathcf was op^firtSsively hot, 
an(J the air swanned With bres, Inrttcrfiitpi-, ai^d nlit,si:|iiitiies. The 
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whole coast w»s fouiu) ta be mounCainous, and maity parts were 
highly picturesque. We have seen Captain Scoresby's cliarcai 
and find that bis »iir%'eys are founded on about 500 bearings or 
angles, besides 800 or 800 more for the deviation and variation 
of the ixnnpusE, and that these, irerc taken at fifty diji'erent sU^ 
lions, mostly determined astronoinicaJly. In addition to this 
survey, he lias taken drawings of the land, determined the depth 
of the water and currents, the variation of the compass. See. 
England ha^ been always pre-eminently distingnished in iiiari~ 
time discovery and adventure, and In no age has her enterprise, 
Iwtli public and ])rivate, exceeded the present ; Parry, Sctwerfjy, 
antl Franklin, are indeed proud names even for this great coun- 
try. Parry, we hope, ifl safe, and destined to return to Europe, 
one of the greatest discoverers of this active and energetic age, 
Franklin, with the friends and companiona of his dreadful jour- 
tieya, Richardson and Back, are now jireparing their journals f« 
the public ; and Captain Scoresby, we understand, ia about to 
put lo press the deeply interesting history of his investigations 
rad (i(i ventures, on the re-discovered coasts of West Greenland. 
il. Steam-Boats in Italy. — The American Consul at Trieste 
it appears, established a steam-boat called the Carolhui, 
lich perfoims every Monday tlie voyage between that port ( 
and Venice. Another, called the Eridano, porformB the voyage ' 
from Vcnifc to Pavia on the Po, in thirty-seven hours. ^ mer- 
chant vessel, richly laden, was lately saved from shipwreck by 
tile Carolina Hteam-boat, when no other vessel could leave the 
harbour from the severity of the weather. — Professor Silliman'B 
American Journal of Science, vol. iv. p. 377. 

42. Scientifie and LUerar^ Travels. — Professor Nevi has 
been employed by the Emperor of Russia to make researches in 
die steppes of Independent Tartary, and to examine the course 
of the Oxus, and the towns of Balk and Sarnmcand. The ex- 
pedition will extend perhaps as far as the Lake Saisan. Ainba»- 
sodors have been previously sent to prepare the way in these 
countries, which orapri little known; and there is reason to 

^—thiidc, that at Icas^ iphical knowledge will result front 

■■■fi, expedition. 

^B^That public-sp Count Romanzoff, who 6ttdd 

^Kat, at his own en :lilion under Kolzebuc for c\t- 

mt. i I 
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cumnav'tgating the gl'>l)e, has eent out travellers t« cross the ice 
from the eastern coast of Asia to the wentem canst oi' America. 

Professor Rask of Copenhagen, llic author of an Icelandic 
and Anglo-Saxon Grammar, has been for soitie time studying 
Sanscrit at St PeterabuTf^, with tha view of proceeding to the 
Birman einj«rp, lo stiidy the Pali lan^nago, and the sacred 
1)ooks of the Buddhists. He proposes to inquire into tlic or^^in 
of the languages of the north in the mountains of Caucasus. 

M. Siebcr, a Bohemian naturalist, who tnivelled in I^gypt 
and Syria in 1817 and 1818, is about to perform a joamey in 
Abys^nia. . ■ 

43. Dr Sjnx and pr Mart'ius's Travels in BrazU.—'S^c are 
informed that a series of works, descriptive of the travels and 
observations in natural history, niadeln Brazil in the years 1817, 
1S18, 1819 and 1820, by Drs Spix and Martins, who were sent 
out by the King of Bavaria, arc in progress of publication. The 
journal of the trUvcls will appear in two vohinies quarto, with 
numerous maps, geographical and geognostical ; poriraits of In- 
dian scenes in different parts of the country, &c. The dcscrip. 
tion and history of the nnimals, will appear partly in quarto, 
partly in folio. We observe, the folio numlwrs will contain 
figures of 37 new apes. This disagreeable tribe appears to be 
fdmost inexhaustible. The plants arc to be published in impe- 
rial quarto. 

44. MetJiods ofiktacking FainltTige in Frcgco.—M. Stefano 
Barrezzi of Milan lias lately discovered a simple method of de- 
taching paintings in fresco from one wall, and transferring them 
to another. This is effected by a cloth, which is stuck to the 
fiuie of the picture. The method has even succeeded in rough 
and uneven walls. M. Barezzi was some time ago engaged in 
separating the great picture of Marco d'Og^vnfria t^e'Church 
della Pace.— flra, Enn/ehp. Mai 18Sil. j . ■■" ■ <■ 

45. Society of Travellers. — A Society has'beeh et^taliffiihM'in 
Liverpool, of those gentlemen who have viMled distant c6antlies, 
ather with the view of natural history, or general science^ Wc 
hava long had in view the establishment of such a society in 
Edinburgh, where so many travellers from all quarters are cither 
resident or occasional visitors. 
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ScieiUifir IttteUigenct 
46. Populaiion of Rttsiia, and Inttances of Longevity. — Id 
the year 1»17, th« numter of births in Russia ia Mated at 
786,810 boys, and 711,796 girls; the nutohcr of deaths at 
4S3,09S ntaleR, and 405,469 females, of whom S08,954 died 
under fire yenrs of age. Tbe increaee of populatioQ van 
67<M>46. Tlie number of indii-idualfr^who htul altaiiied the 
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whidi is about a eereath part of the deaths. 

47. Cases of recovery Jrom Su!fpen3ed Jnimadtm.-— In 
year 1820, no fewer than 260 persons were submerged in iTie 
S^ne at Paris, only 70 of which were accidental. Of these 62 
were taken out and restored to life. But out of the whole 960, 
there were only 86 who had remaned kss than twelve hours 
under water. Hence out of the number of persons who could 
be expected to recover, the ratio was as 00 to 86, or as 5 to 7 
nearly. A set of Newfoundland dogs is now trained fof itie 
purpose of diving for persons submerged In the Seine, and res- 
cuing those who are in clanger of being drowned. 

48. Fermentvng Pond in Massachusets. — A, remaikablc pond 
has been lately observed in Sharon, Massachusets, known by the 
name of Maah-Bog Pondi from which great quantities of lenti- 
cular argillaceous o\ide of iron and cake-^»e are procured. 
Fronj about tl^e, middle of August to some time in September, 
this p^nd presents the singular appearance of working or fer* 
mentiog as beer does when new. — Siilinian's Journal, voL v. 
p. 199. 

49. Singular cases nfthc ejf'eeta qfNitnms Oxiih'. — The follow- 
ing very remarkable taH:s of ibe cflei^ls of niirous o^ide occuiv 
red among Pixifcssor Silllmans studcntp, at Vale College. 
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(itnrral Si'ietur. 
geatleman, about nineteen ytara of age, of a sauguine tenipera- 
m«nt, and cheerful temper, and in the most pertevt healrh, in- 
haled the gas, whkli was' prepared and admimstcred ui the usual 
dose and manner. Immediately, his feelings were uncommon- 
ly elevated, so that (as he expressed it) he could " not refrain 
from dandng and shDiiting." To such a degree was he excited, 
that he was thrown into a frightfiil delirium, and his exertions 
became so violent; that he sunk to the earth exhausted ; and 
having there remained till he in some degree recovered hia 
strength, he again rose only to renew the most convulsive muscu- 
lar efForts, and the most piercing screams and cries, until, over- 
powered by the intensity of the paroxysms, he again fell lo the 
ground apparently senseless, and panting vehemently. For the 
apace of two hours these symptoms continued ; he was perfectly 
unconscious of what he was dmng, and was in every respect hke 
a maniac : he states, however, that kisjedings vibrated between 
perfect happiness, and the most consummate misery. After the 
first violent effects had subsided, he was obliged to lie down 
two or three times, from e.xcesHve fabgiie, although he was im- 
mediately aroused upon any one's entering the room. The ef- 
fects remMOcd in a degree for two or three days, accompanied 
byalioarseneas, which he attributed to the exertions made while 
unijer the influence of tlie gas. 

The other case was that of a man of mature age, and of 
a grave character. For nearly two years previous to his taking 
ihe gas, his health hod been very delicate, and his mind so 
gloomy *n<i depressed, that he was obliged almost enurely to 
^acontinue his studies. In this state of debility, he inhaled 
about three quarts of the nitrous oxide. The con.sequences 
wat*^ an astonishing invigoration of his whole system, and the 
most exquisite perception of delight. These were manifest- 
ed by an nncommon disposition for mirth and pleasantry, 
and by extraordinary muscular power. The effects of the 
gas were felt, without diminution, for at least thirty hoitrs, 
and m a greater or less degree, for more than a week ; bat the 
inost remarkable effect was upon the organs of taste. Before 
taking the gas, he felt no peculiar choice in the articles of ibod, 
but immediately after that event, he mani^tted a iaXie Jin tuch 
ihmga oniy at were aweel, and ibr several days ate nothing but 
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tweet-cake. IntJi.'ed, tli'ia singulur Uate was carried to 6uch ex^ 
cess, that lie ttxed migar ami raolanses tiol only upon his bread 
and butter, and Hg/Ucrjbod, but upon fiis meat arid vegetailet i 
and this he continues to do at the pretient titnc, although oeailj 
eight days have elapsed since he inhaled tlie g-js. His health 
and ^irits, nnce that time, have beeu uniformly' good, and be 
attributes the restoration of his strength and mental energy Id 
tlie influenue of the nitrons oxide. He is quite regular in his 
mind, and now cxpeiienccs no uni:oo]nion eKhilaration, but is 
ItalMtuolly cheerful, while heibre lie was liabltually grave, and 
even to a degree gioomy. 

50. Observations in Greece by Mr Hu^ies.—Mr Hughes 
fixind, not far from Poliina (the ancient Apollonia) in Albania, 
a. desert place, from the fissures of whose surface an empyreu- 
inatic vapour arose, which took iirc on the application of a taper, 
and burnt for some time. From the n^ghbouring ruins, he 
ferred that they belonged to that oraclo described by Dion Caa- 
fjus, xii. 45. Mineral-pitch is found in abundance in the \\d- 
uity, lu other sacred places in Gr^-ece, as at Delphi and Do- 
dona, wTiere mineral vaixiurs were used in their oracular oai- 
trivances, these vapours have disappeared. In the height of 
Parnassus, where the remans of the Delphic oracles are found, 
the celebrated Jbramina (where carbonic acid rose from the fis- 
Eures of ihe limestone) have been filled ; and in place of the 
springs with inflammable gas at Dodona, {Yld. Plin. Hiit, Nat. 
vol. ii. p. 104), we find it at present near Joannina, along with the 
ramains of the temple, siiUply a marsh. The water of the Gre- 
cian Aclieron (modern Sali) is no longer bitter, but of an agree- 
able and fresh taste; only in the place where the muddy Conyias 
(moclGi-n iBaba) Hows into it, there is formed a standing water, 
which spreads around an unhealthy air (malaria), which oc^^ 
eions the pale and emaciated appearance of the ASbanian pi^| 
aants in the plains of Phanari. i^| 

51. Coj»f of the Miihabaral, 0te great Sanscrit Epic Poenti 
preienied to the Museum of tlw Ujiivcrnily of Edinb^irff/t, by 
OAmel Walker, Governor of St HcUna.^QoiaaeX Walker, of 
Bo^*land, lately appointed Governor of St Helena, has presott 
ed to the College Museum a complete copy of the Maluiharat^ 
the great Sanscrit epic poem, composed, or more probably cob 



lectett, by Vyasa, — to whom are also ascribed the Purattas, the 
Sacred Books of Hiudostan. This poem, which coasists of 
above 100,000 metiical sUnzas, contains the history of the two 
great collateral branches of the House of lUiamt. the Kurus, 
and Pandus, well known in Indian mythology. This mytho- 
logy is, by its admirers, considered as entirely allegorical ; and 
the struggles between the Kurus and the Pandus arc by thent 
interpreted as the struggles which are maintained between the 
Virtues and the Vices of the human character. The Maha- 
barat is known to the English reader, through the transla- 
tion of one of its most splendid episodes by Dr Wilkins, un- 
der the title of "Bhagavat Geela, or Dialogues of Krislia and 
Arjun." Mr Hastings, in his prefatory recommendation of that 
work, expresses himself thus: " I hesitate not to pronounce the 
Geeta a perfDrmancc of great originality, — of a sublimity of 
conception, reasonuig, and diction, almost unequalled; and ^ 
single exception, among all tlie known religious of muukitvlr. of 
a theology accurately corresponding with that of the Clicisti^ 
dispensaUon, an<l most powerfully illustrating ita fundamental 
doctrines. It will not be fair to try its relative worth by a com- 
parison with the orio^nal text of the first standards of European 
composition : but let these be taken even in the most esteemed 
of their prose translations, and in that equal scale let their merits 
be weighed, I should not feai' to place, in opposition to the best 
French versions i>f the most admired iiaiwages of Ihc Iliai! or 
Odyssey, or of the first and sixth books of our own Milloiii 
highly as I venerate the latter, tlie English translation of the 
Mahabarat.^ 

We rejoice that, through Colonel Walker's liberality, oyr 
University is enriched with an entire co^iy of a worK t^^'^^ eulo- 
^zed by a most competent and enlightened judge. The MS. is 
in perfect preservalioii, and is very distinctly written. Colonel 
Walker accompanied ttiis splendid gift with, a portfulii^ contai.a- 
ing some very elegant specimens of ornamenlal penmanship in 
Arabic and Persian. 

fiS. Socicti/ of Arts for Scotland. — As this Society is now- 
holding its meetings, the authors of new inventions or processes 
are requested to transmit them, free of expence, to the Secreta- 
ries, John Rohison, Esq, 16. Coates Crescent, lo T. G. Wright, 
Est]. Charlotte Square, Edinburgh. 

L^.^ : ■- 
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AMX,XXX.I^~~Liil qf PutenU gmnkd in Siotlmuljium Sft/i 
Angiut to \^h Ntmvtbtr liV^. 

SI. XO RiCHAai) Obmroo of AlaiiL-hester, county of Lan- 
caster, iron monger, for on invcDlion (.-uuiiiiunicBteii to hmi by a 
foreigner, of an " improvement in ihe mode of heating titjidds 
ill boilers, and thereby accelerating and increasing the produc- 
tion of steam." Sealed at Edinburgh 4th October 1822. 

22. To John Bouruiku of Leine Street, London, Eaq. for 
an invenbon conmiunicated to him by a foreigner, " of a me- 
thod or means <^ improving the preparation of colours Sar print* 
ing wove cloths." Sealed at Edinburgh 21st October 18^ 

23. To Mark Isambabd Bkunel of Chelsea, county of 
Middlesex, Kngineer, iur an invention of " certain improre- 
iDent% on steam-engines," Sealed at Edinburgh 2l8t October 
1822. 

24. To PiERBE Ekabo of Great Marlborough Street, cmn- 
ty of Middlesex, musical instrument-maker, for an invention in 
part communicated by a foreigner, and in part inveuted by 
himself, *' of certain improvements on harps." Sealed at £dii^ 
burgh 29th October 1822. 

25. To Sambel Hall of Basford, county of Nottii 
bleacher, for an invention of " an improvement in the manulH 
ture of starcli." Sealed at Edinburgh idi November 1822. 

26. To RiCHAan Bobebts of Manchester, county of Lancas- 
ter, Civil Engineer, for an invention "of certain machinery or im- 
plements applicable to the processes of weaving plain or figured 
cloths OF fabrics, which may be used on, or in conjunction with, 
looms now in common use ; and also certain improvements in the 
construction of looms for weaving plain and figured cloths or 
fabrics, and in the method of working looms, either by hand, 
by Bteam, or other power.'" Sealed at Edinburgh 14lh Novem- 
ber 1822. 
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Abt. \.— Biographical Account o^ Sir William Herschel, 
Knight (iuelph, LL.D. F.R.S., &c. fee 

XiMONC the philosophers who adorned the close of the last 
century, there are none whose history excites a more varied and 
intense interest than that of Dr Herschel. Educated under cir- 
cumstances by no means favourable to the development of great 
powers, the ardour of his mind surmounted every opp<Mng dit 
fictdty, and from a humble, though respectable, station in life, 
he raised himself to a rank in society, which Genius, when di- 
rected and sustained by Virtue, seldom fails to reach. Though 
his acienlJiic studies did uot commence till he had arrived at the 
middle period of life, yet he pursued them with all the energy 
of youthful devotion, and with that dauntless perseverance 
which renders genius almost omnipotent. Every step, indeed, 
of his astronomical career, was marked with discoveries of the 
most splendid character. New Planets, new Satellites, new ce- 
lestial bodies, were successively presented to Science, and Man 
was enabled lo extend the power of his senses, as well as the 
energy of his reason, to those remote rc^^ns of space, where his 
imagination had hitherto scarcely dared to wander. His Inven- 
tion of Instruments, and methods of observation, too, was no 
less surpriang than the wonders which they disclosed. Ob- 
stacles insuperable to other men he speedily surmounted. The 
Telescope, which (ralileo held in his hand as a portable toy, be- 
" IT. xn, 10- .vrnn. IflS-S- o 
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came, under Dr Herachers direction, a machine which supptHt- 
ed the astronomer himself^ and which mechanical energy was re- 
quiaite even to move. There was no continuity, in short, be- 
tween his inventions and discoveries, and those of preceding as- 
tronomers. He adventured upon a fliglit, whicli left them at an 
immeasurable distance, and he penetrated into regions, where the 
ablest of his successors wijl have scane difficulty in following 
Mm. 

The History of Dr Hcrscliel's Discoveries, therefore, must 
possess a high interest even for those who are not profboBdly 
versed in astronomy ; while it may be studied with peculiar 
advantage by the young philosopher, who aspires to the n- 
nown which now dignifies his venerable name. 

Sir WiLLtAH Heeschel vias bom in Hanover, on the 2£th 
November 3738. His father, who was a musician, dedicated 
his five sons to the same profeEdon. William, who was the 
second, was placed, at the early age of fourteen, in the band of 
the Hanoveiian Foot Guards ; but looking forward to a better 
f^ere for the exercise of his talents, he resolved to seek hia for- 
tune in England, where be arrived about the end of the year 
1757. After encountering the usual difficulties which mark 
the early career of genius, the Earl of Darlingtcoi engaged 
him to superintend the instruction of a military band, which 
- he wag then forming in the county of Durham. In this situa- 
Uoa he formed many useful connections ; and when his en- 
gagement with Lord Darlingtcui was completed, he established 
himself, as a teacher of music, in the neighbourhood of I^eedsi 
Pontrefact and Doncaster, where he met witli much success^ aod 
conducted the public concerts and oratorios in these towns. 

In the year 1766 he was appointed organist at Hali&tx, bift 
he soon afterwards received a more lucrative situation of t^ 
same kind in the Octagon Chapel at Bath. Here hia mitocfll 
talents were fully appreciated ; and, as a piivato teacher of muak^ 
and a director of the public concerts, he enjoyed an income 
siderably above his wants. 

Enthusiaslica' d as he was to his profession, his 

dent mind had ying itself to still higher pursuits 

He had acquiiL indtistry, a considerable know- 
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ledge of marhematics, while residing at Hatirax ; but the doc^ 
trines of astronomj had, in an especial manner, fixed his atten- 
tion, and while he studied, in the popular writings of Ferguson, 
the wonders of the planetary system, as disclosed by the tele- 
scc^, he was actuated by the most vehement desire of witness- 
ing, with his own eyes, such remarkable phenomena. 1^ 
price of a telescope capable of exhibiting the most interesting of 
the planetary phenomena, was, luckily for science, far beyond 
the means of Mr Herschel ; but his zeal was not to be damped 
by a difficulty of this nature, and he resolved to consti-uct a te- 
lescope with his own hands. After encountering and over- 
coming the difficulties whidi every amateur must have expe- 
rienced in the formation of reflecting telescopes, he complied, 
in 1774i, a five feet reflector, with which he observed the ring of 
Saturn, and the satellites of Jupiter. " When I resided at Bath," 
says Dr Herschel, *' I had long been acquainted with the 
tlieory of optics and mechanics, and wanted only that experience 
which is so necessary in the practical part of these sciences. This 
I acquired by degrees at that place, where, in my leisure hours, 
by way of amusement, I made for myself several &-feet, 5-feet, 
7-feet, 10-feel, and 20-feet Newtonian Telescopes, besides others 
of die Gregorian form, of 8 inches, 12 inches, S feet, 3 feet, 5 
feet, and 10 feet focal length. My way of doing these instru- 
ments at that time, when the direct method of giving the figure 
of any one of tlie conic sections to specula was still unknown to 
me, was to have many mirrors of each sort cost, and to finish 
them all as well as I could, then to select by trial the beat of 
them, which I preserved; tJio rest were put by to be repolish- 
ed. In this manner I made not less than 200 7-feet, 150 10- 
feet, and about 80 20-fcet, not to mention those of the Grego- 
rian form, or of the construction of Dr Smitli's reflecting mi- 
croscope, of which I also made a great number. My mechani- 
cal amusements went hand in hand with the optical ones. The 
number of stands I invented for those telescopes it would not 
be easy to assign. I contrived and delineated them of different 
forms, and executed the most promising of the designs, To 
those labours we owe my 7-feet Newtonian telescope stand, 
which was brought to its present convenient construction about 
1778,"— /'A.7. Trans. 1795, p. 347. 
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With these instruments Mr Herschel examined the Heavens 
with much asaduity and success. His first observations, made 
in VTiG, and subsequent years, were published iu tbc Pktloao- 
pkical Transactions for 1780 •, and related to the " Periodical 
Star in the Neck of the irAoif," and to the '' Htight of titc Lunar 
Mountains."" The next paper which he communicated to the 
Royal Sodety in 1781, was entitled " Obaervationton i/ie Sola- 
iion of the Planets round their axes, 7?iade with a view to JeiCT' 
mine wktifier the Ear Hi's diutnud motimt if perfecti^ equaitci! 
and he scxhi aAer laid befoic that learned body his AceomU ^-g 
Comet observed on the 13th March 1781, which - afterwards 
proved to be u new planet, which he distinguished by tbe nnnc 
of the Ge«u'gium ijidus, in honour uf his late JVIajeety. 

The news of this most important discovery spread ra{Mdly 
over Europe. The astronumcrs oi' every cuiintry looked for- 
ward with the highest expectations to the future Iatx>urs of the 
succewful discoverer, and the name of Mr HersclMil bef»iiK 
known wherever the science of the heavens was cuhivatad. His 
Gracious Majesty George III., animated with the munificent 
spirit of a British Sovereign, relieved Mr Herschel frunjibtt 
professional labours, and enabled him, by the grant of , a hw''' 
Eonjc salary, to devote the remainder of his days to the WMnir 
uadon of the heavens. In consequence ul' this arrangeiuenta.W 
fortunate for astronomy, Mr Herschel took up his residence «t 
Datchet, in the neighbourhood of Windsor, where he punuQil 
his observations with diligence and zeal, and began a series «! 
discoveries, which are without a parallel in the history of astro- 
nomy. \ , 

In 1781, Mr Herscliel pubUshed a description of "J M'ffO- 
meierjbr taking the jtiigle iif Ponitu^t^ or the angle l(tnucf| Jjgf 
a line joining two stars witli the direction of their iiiolloD ; mid 
in ] 782, in a |>aper on ilie " ParaUax qfl}ie Fitrfd StarSf"" he J^ 
sumed and explained the mctliod proposed by Galileo, of tnca- 
suiing the angular distance of two contiguous fixed stars, wiibout 
obtaining any rL-aiilts of importance, in so far as the parallax itself 

• Mr Hcwchal con lu Ihe fhilosophkal Snciely « Balh,, in 1790 *nd 

1781, Beveral millw i)ib Ihtorj of diveniKed central [Hrmirto! 

jltraclion und ropuU ■- formallun of tluslers of Btw«. 
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«as concerned. As the observations of double stars, however, 
pre§ented great facilities for carrying on this inquiry, he devo- 
ted himsetf with much patience to the examination of this class 
of phmOmena ; and, In the same year, he published, in the Phi- 
tOfophical Tmnfadions, his " Caiahgw of Double, Triple, 
Quadruple, and Mtdtiple Stars,'" a work which would have given 
imnTortalily to an astronomer of any age. In order to measure 
the angular distance of two stars cxtremeW near each other, he 
invented his Lamp Micrometer, which appeared in the Trans- 
actions of the same year. 

Dr Herscliel's attention was now directed to a subject of 
deep interest to astronomy. The celebrated Tobias Mayer was 
the first person who gave an explanation of the proper motion 
of the fixed stars, as first observed by Halley, and afterwards 
by Leinonnier and Cassini ; but the honour was reserved for 
Df Herscbel to point out the direction as well as the magnitude 
of theit- proper motion. By a comparison of the proper motion 
of the fixed stars, Dr Hersdiel discovered that the solar system 
is advancing to Hervitles. He supposes tliat this motion is not 
rectilitieal, but is performed round some distant centre, and 
iJlodgh he has endeavoured to determine the velocity with which 
it Dwves, yet many ages must elapse before this inquiry can be 
crowMed'with complete success. The paper containing these in- 
vestigations, is published in the Tranaactvms for 1783, and is 
entitled, " On the Proper motion of the S»n and Solar System, 
wtih an aceount of severai chaii^ges tlud have happened among 
the Fixed Stars since the time of Mr Flamstead.'' 

Between the years 1777 and 1783, Dr Herschel made some 
interesting discoveries respecting the planet Mars. The lumi- 
nous zone which had often been observed at the southern pole 
of the planet, he found to arise from the reflection of the sun's 
Ught, from its frozen regions. In 1781, when its polar zone had 
not experianced the influence of the sun for twelve months, the 
south polar spot was of great magnitude, and in 1783 it bad 
suffered a very great diminution from an exposui'e of eight 
months to the solar rays. Our author likewise determined, that 
the equatorial was to the polar diameter of the planet as 16 to 
15 nearly, and that the period of his daily revolution was about 
94^ 9&. These curious results were eommunicfttcd to the Royal 
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Sotnety in 1787, under the title of " (hi l/ie appeararux q 
Poiar Regions of t/tc Planet Maraj' &c. 

Witli the view of examining the structure aud arnuigeinent 
(rf the starry heavens, Dr Herechel had now completed a 20- 
fcet Ncwtoniffii telescope, with on aperture of 18^^^th iii<:!m 
The apparatus'on which it was mounted, was contrived bo ss to 
confine the telescope to a meridional situation, and, by its (no- 
tions, to give the right ascension and declination of a. celestial 
object in a coarse way. By ttiis instrument, he examined all the 
clusters of stars and nebulie which Messier and Mechain had 
published in the Connoismnce dcs Terns for 1783 and 178^ 
and he found that they could almost all be resolved into ui' iBf> 
finite number of small stars. Upon applying the teJescopelS 
the part of the Milky Way about the Hand and Club of Orion, 
which his former telescopes had not light enough to analyse, he 
was astonished at the " glorious multitude of stars, of all posd. 
ble sizes, that presented themselves to liis vicw,^ and he reclnni- 
ed that a belt 15 degrees long by S broad, contained no leiB 
than 50,000 stars that could be distinctly numbered. In pin- 
sning these observations, Dr Herschel discovered no fewer t]H> 
466 new nebulae, which he often found arranged in strata, Vad 
90 thickly, that he detected 31 nebulae which passed tliroi^ 
, the 6dd of view in 36 minutes. The most interesting result, 
however, to which these observations led, was the theory of tfae 
Milky Way, which Dr Herschel con^ders as an exten^ve brandl- 
ing congeries or nebula of many millions of stars, within whitfli 
our own Solar System -is placed, the luminous tracks wliicb con- 
stitute the (ralaxy, being the projection of the nebula upoa tbe 
concave surface of the sky, as seen from the solar system which 
it incloses. In ord«r to detemiiite the position of the sun with- 
in the nebula, as well as the form of the nebula itself, Dr Her- 
schel gauged the iteavens in various parts of tlie Milky W^. 
This process consisted in repeatedly counting the number «f 
stars in ten fields of view near each other, and taking the mnn 
of their numbers for 'he number of stars in that part of tiK 
Galaxy. Upon ' ion that the stars are equally acst 

tered, the above lim to deduce the length oC llil 

\'i9ual ray, or thf li which his teleMope has pea^ 

itratfd, or, what une thing, the distance ik tlM 
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remotest stars in that particular part of the heavens. Hence lie 
was able to deduce the probable form of the Milky Way, and 
the probable situation of the solar system wiiliin it. These in- 
teresting views ore recorded in two Memoirs, " On Ute Conshtic- 
Han of the Heavens,'" published in the Philosophical Transac- 
tions (or I18i and 1786. 

In the year 1786, Dr Herschel presented to the Royal So- 
dety "A CaialogueoflOOOneTe Nefmlce and Clusters of Siars,^'' 
vbich. he had observed with his 20-feet reflector since 1783, 
laid Oiis was followed in 1789 by "A Catalogue of a secandlOW 
new Nebuhe and Clusters of Stars, Jtiith a Jew introduetory 
remarks on tite Construction of the Heavens^ Having shewn 
that clusters of stars and these round nebidse, to the amount of 
2900, are either of a spherical form, or are more condensed or 
brighter in the middle, Dr Herschel considers that this arrange- 
ment is owing to a central power residing in the brightest por- 
tion. The clusters which have tlie most peri'ect spherical figures, 
he supposes to have been longest exposed to tlic action of these 
fortes, and he conceives that we may judge of the relative age 
and maturity of a sidereal system, from the disposition of its com- 
ponent parts, and that the same reasoning may be extended to 
nebular, the degrees of brightness being supposed equivalent to 
the different accumulation of the stars in clusters. A cluster 
or nebula which is gradually more compressed and bright to- 
wards the middle, may be in the perfection of its growth, while 
others, such as those called Planetary, where the compression is 
more equal, may be regarded as very aged, and approaching to 
a period of change or dissolution. 

These speculations, ingenious and sublime as they are, ex- 
cited less notice than the positive and important discoveries by 
which they were followed. Dr Hei'schel had now introduced 
the method of observing which he calls the Front View, which 
consists in laying aside the small speculum, and observing 
directly with an eye-glass the image formed by the large spe- 
culum. By this means he g^ned all the light (amounting 
nearly to one-half,) which was lost by reflexion, and he was 
particularly struck with the brightness and the facility with 
which he saw nebulae that he liad observed in former surveys. He 

B thought of examining the Gcorgium Sidus by ihat new 
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method, and on the 11 ih January 1787, he was rewarded by 
the discovery of two of the satellites of that planet, viz. the geami 
and/bttrih. In 1790 and 1794, he discovered other four aoti)- 
Utca, \-iz. the/r«^ third, Jfik, and *«•(/», all of which have tht 
remarkable cliaracter of moving in a retrograde direction, aa^ 
in orbits nearly in the same plane, and almost perpendicular U 
the ecliptic. 

Not content with the instnimente which conducted him to these 
magnificetit discoveries, Dr Herachel resolved to coiii«trUct uJe- 
scopcs uf a still larger size. In 1781 he began a SO feet aeml 
rcScctor, but his mirror, 36 iticliex in diameter, having at one lime 
cracked in the cooling, and at another run into the fire, fhma 
failure in the furnace, his project failed for a time; The fiaMkOt 
forming a telescope of extraordinary size having been subimtled 
by Sir Joseph Banks to King George III., tliat munificent 6o- 
veri'lgn instantly offered to defray the espcnce of it, and, under 
his august patronage, Mf Uertchel began, alwnt the end of die 
year 1785, to construct a telescope foety feel in focal leogth. 
The great speculum was 494 inches in diamcier ; its poliabed 
surface 48 inches,— its thickness 3^ inches, and its weight, when 
newly cast, S118 lb. The tube was 39 feet 4 inches long, uid 
4 feet 10 inches in dianieter, and every part uf it vas oiade of 
rolled or sheet iron, united withont nvets, by a speeies of sealing 
* used in making the iron-funnels for stoves. The thickness of tlie 
iron was less than the 36th part of an inch, and a square foot 
weighed about 14 ounces. Hence, it wassolight, thatawoodrai 
one would have exeecded it in weight at leant lOUO pounds. This 
splendid instrument, which magnifies 6450 times, was completed 
on the 27th August 1789, and on the day following Dr Her- 
schel discovered a new satellite belonging lo the planet Saturn. 
Soon afterwards, in the same year, he discovered a second new 
Satellite of Saturn, and he found that both of ihem were Bitua- 
ted neai'cr the planet than the live old ones, though he found it 
convenient to call thi^ni the SUih and Sevenl/t Satellites. On 
the 14th September 17S9, Dr Hersche! found that the equa- 
torial was lu the ' ' neter of Saturn as 11 to 10. He ob- 
served also belt ' e ring, and he concluded from 
tliis, and a clian n of the spots, that the planet 
revolved roimd t tilar lo llie plane of the ring. 
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In the year 1791, he measured with great accuracy the dimen- 
sioDBof the ring. He observed a vaiiaUon in the light of the 
_^ftA BHtellite, and concluded that it moved round ita axis in the 
same time that it revolved round the planet. He discovered, 
^n 1793, a quintuple belt, three of its component belts bang 
dark, und two bright, and he soon afterwards determined the 
diurnal rotation of Saturn to lie 10" Ifi'. 

From the condition of the planetary bodies, Dr Herschel next 
proceeded to examine " T/te Nature and Construction of the Sun 
and the Fixed Stars* and bo publislied the results oi' his obser- 
vations in the Phihsophical 'J'ranmrtrorM for 1795. Consider- 
ing the surface of the sun as coni^MiKed of luminous clouds float- 
ing in the solar atmosphere, and the dark nucleus of the spots 
as the opaque botiy of the sun seen through the openings in his 
atmosphere, Dr Herschel imagined thai the functions of the 
great luminary, as the source of light and heat, may be per- 
formed by the agency of its external atmosphere aluie, while 
the solid nucleus below, protected by clouds from ibe glowing 
element above, is possibly reserved and fitted for the recefWioii 
of living beings. If this hyjwthesis be supported by no direct 
aDalugies, it may be attributed to the singular nature of the 
phenomenon it is formed to expisin. It contmns, at least, no- 
thing contrary to sound philosophy (which cannot be said of 
any of the wild speculations advanced on this subject by his 
predecessors) ; and the appearances of the solar disc ore precisely 
such as ought to take pkce on the suppositiun of its truth. 
Such views serve to enlarge our conceptions of the Supreme 
B^ng, who, in every star that s)]arkles in iha iirmament, has 
dispensed the blessings of life and intelligence to various orders 
of animated beings. 

In the year 179fi, Dr Herschel communicated to the Hoyat 
Society his " Met/tad of observing- the Cliangen lehkk happim to 
the Fived Stars, with some Remarks on the Stability ^ the 
Light (}four Sun ,•" to which he added " A Catalogue iif Com- 
parative Brightness, Jbr ascertaining the Permanency of the 
Lwetre ijfSlars.^ 'L'his cai^ogue was followed in the same year 
by a Second Catalogue^ along with remarks, tending to establish 
the rotatory motion of the stars on their axes; in 1797 by a 
J^hmd Catalogue of die same kind ; and in 1799 by a.,FourtU 
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Tlie object oJ' this investigation was lo determine 
ihe extent aiid nature of the changes that take place among tb« 
fixed stars ; and the method of comparing their relative lustres 
employed by our author, is admirably adapted for this purpose. 
The deducdons, however, to which these observations will lead, 
must belong to another age, when astronomers of equal activity 
and intelligence shall have marked widi the same accuracy the 
comparative lustre of these distant bodies. 

Thedeterminationofthevariable brightness of the FiiUi Satcl- 
lite of Saturn, led oiu: author to a series of " Observations on the 
changeable brightness of the Satellitea of JupUer, and of the 
variation in their apparent Magnitudes, mth a determitiailon of 
ihe Time qfthnr rotalorj/ TTiotion eyn their lu-es." This interest- 
ing memoir, wliich appeared in the Transactions for 1797, con- 
taias many curious results. It proves beyond a doubt, that 
considerable changes take place in the brightness of tile satel- 
lites ;— that the 1st satellite is white (someltmea to a very intense 
degree) ; the Sd white, bluish, and ash-coloured ; the 3d always 
white ; and the 4tli of a <Ungy orange, or sometimes reddish ; 
—that the 3d satellite is the largest ; the 1st a little larger than 
the Sd, and nearly of the size of the 4th ; and the 3d a little 
smaller than the 1st and 4th, or the smallest of them ali. It 
appears tJso extremely probable, that all the satellites revolve 
about their axes in the same time that they perform their perio- 
dical revolution about the planet. 

Hitherto it had been supposed, that a telescope afforded a 
distinct view of remote objects, merely by presenting a magni- 
fied picture to the eye ; but Dr Herschel was led by an' acci- 
dental experiment, to notice a peculiarity in their mode of action, 
which he has designated by the name of the power of pcne- 
trattTig into space. When he viewed in the dusk of the even- 
ing die dial of a distant steeple, he was able to observe the 
hour of the day, though the steeple itself was invisible to his 
naked eye. Hence he concluded, that though magnifying 
power was necessarj- to see the hours on the dial-plate, yet none 
was required to see the steeple itself ; and therefore that the tele- 
scope had a power of penetrating into space. The use of night 
jlasscs with large apertures was no doubt suggested by the 
practical knowledge of this principle, and it is not difficult to 




Biographicai Memoir g/'Sir William Herechel. W19 
undersland how the quantity of fiunt light from the steeple, 
that passed llirough llie pupil of the unassisted eye, should be 
incapable of performing the functions of vision, while a quanti- 
ty of the same light, falling on a speculum twelve inches in dia- 
meter, was perfectly sufKcient to render the same object dis- 
tinctly visible. This interesting subject Dr Herscliel has treated 
withgreatperspicuity in his paper " On the Power of penetrating 
into Space by Telescopes, with a comparative determination Gf 
the extent of that power in natural vision, and in tekscopes of 
various sizes and constructions^ which was published in the 
Philosophical Transactions for 1800. 

Hitherto we have followed our author in his varied excur- 
sions among the bodies of the solar system, and among the in- 
tricate phenomena of the starry heavens ; but we shall now 
trace him into a new field of discovery, which he has render- 
ed one of the most fertile and interesting in general physics. 
While engaged in experiments on die most advantageous me- 
thods of viewing the sun with large telescopes, he had occasion 
to employ various combinations of differently coloured darkening 
glasses. With some of these he felt a sensation of heat when there 
was very little light, while others gave him much light with scarce- 
ly any sensation of heat. The sun's image being in these cases 
differently coloured, it occurred to Dr Herschel, that the ijris- 
matic rays might have the power of heating in a very unequal 
degree ; and he immediately projected a series of experiments 
on that subject. He found that the heating power of the rays 
of the prismatic spectrum, increased gradually from the extremi- 
ty of the violet space to the extremity of the red space, where- 
as the power of illuminating objects was a maximum in the yel- 
low lays, and decreased towards both extremities of the spec- 
trum. In measuring the heating power of the red rays, he was 
surprised to find that the thermometer still rose when it was 
placed a little witliout the red extremity of the spectrum, and 
be was thus led to the curious and important discovery of in- 
visible rays beyond the red space, which had the power of heat- 
ing but tiot of illuminating objects. The invisible heal exerted a 
coasderab\e power over the thermometer even at a point 1 ^ inches 
beyond tlie extreme red, when the distance of the spectnim from 
the onsat was 5% inches. 
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This spteDdid discovery eXciled great interest througliouL all 
£urope. Sir Humphry Davy, Sir Ifcnry Engtelield, M. Ber- 
srd, and nmDy other philosophers of distloction, repeated the 
pxperiments with perfect auccess ; and I>r Wollasloa, M. Hit- 
ler and M- B<x:kraanii were conducted, durin;; tiie repetJtiouqf 
Dr Hersehel's experiments, to the discovery of the olietoicqJL^^ 
deoxidating rays, at the opposite end of the spectrum. .^Ayfosl 
the general applause with ■"hith Ihrnr j;rrTit tirrrninrir in rri«i|W 
were received, one dissentient voice alone was heard. ..AoiinUfi 
vidusl whose speculations the discovery of Invisible Solar UhM 
had cast into the shade, attacked |>r Heriichel witli an .^tf^eini^ 
far beyond tlie limita even of st^vcre criticism ; but thpughrlAMi 
venerable man often spoke, with suppressed feelings, ^,\^^f1^ 
tempt whicli was thus made to discredit and depreciate hiK,|«^ 
bours; yet he never condescended tu repel tiie charge •„ ^d>lw 
had the satisfaction before he died of seeing his own disQWerws 
universally received among the cstabiished principles- of 'iFhyvicst 
while those of his assailant were rejected by philosophers of vfVBf 
cast, both in the Old and in the New World *. 

Tiie discoveries of Dr Herschel, which we have now reconl«d> 
terminated his labours in the eighteenth century, and may be 
considered as the capital of that triumphal pillar. vrlucK. be 
has reared for himself in the Teni})le of Science> US' had 
now reached his sixty-second year, llmt period of life when iha 
ambition of discovery is at least mellowed, if uot in some dcgf^ 
replaced, by more serious principles of action; and tliough 
he afterwards enriched the PliJlosophical Transactions with 
numerous communications of great value, yet they w«}%. 
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marked with the impress of discovery, than those which pi-*- 
ceded dietn. 

In the year 1801, he published his " Obaervaiions tendings to 
iWesHgate the nature of the Sm, in order to Jitid the causes 
ort^nrptoms ^itstanahle emission (f Light and Heat.'" After 
describing' and giTing appropriate names to the different phe- 
timAena *hich appeat oil the surface of the sun, he con»ders 
thy tfon-ejcistence of spots, Sic, as a sign of a scarcity of lumi- 
nous matter in th6 sun, and he states it as his opinion that 
the character of the seasons may depend on these phenomena. 
Henrie, he is led to support ihiK h\'pothesls by comparing the 
soIat ■appearances as given by Lalando, with the prices of wheat 
dbtthg the same periods, as contained in Dr Smith's Wealth 
at- Natiofis. In the observations which this paper contains, he 
foiind' 'that the siin could be seen as white as snow, by obser- 
vitig'him through a stratum of ink diluted witli water, and fil- 
tered' through paper. 



The discoverv of the two new planets Cci' 
I^ftzzi and Dr Olbers, afforded Ur Hersehel 
oliserving them with his line instmmcnts. An 
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' On tfie two 



sgf^tions, he pubhshed at great length in his paper, 
iaHeli/ discovered CdesOai Bodies' in the Pkihsophical Traasac- 
(iWw'ror'1802. He found the diameter of Ceres to be 163 m'des, 
MOtl'thriE of PallasllO; — he gave them the name of Asteroids, 
iVoAi'lheir resemblance both to planets and comets, and he prtv 
dicWd'that many' others would lie discovered, — a prediction 
iffeSh'waS soon after veriiied by the discovery of Juno and 
Wstii, in the Very' same part of the system. His observations 
on Jurto appeared in the PhiioSophical Transactions for 1805, 
and those on Vesta, in the same work for 1807. 

In the same year, Dr Hersehel published his " Remarks on the 
Construction (f the Heavens." The parts which enter into the 
ooofltttietionoftbe Heavens, hearrangesunder,l. Insulated Stars; 
a" Wnaty Sidereal Systems, or Double Stars; 3. More Complicat- 
ed Sidereal Systems, or Treble, Quadruple, Quintuple and Mul- 
tiple Stars ; 4. Clustering Stars, and the Milky Way ; 5. Groups 
of Stars ; 6. Clusters of Stare ; 7. Nebulie ; 8. Surs with Burs, 
or Stellar Nebula; ; 9- Milky Nebulosity ; 10, Nebulous Stars ; 
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11. Planetary Nebuls ; and 12. Planetary Nebuls whh 
Centres. He considers it highly improlmhle, that Double Stars 
should consist of Stars at a considerable distance ; and he thence 
supposes that they have a motion of rotation round their ooni- 
moo centre of gravity. The same reasoning he extrnds to the 
more Compbcated Sidereal Systems, and he shens hoir three or 
more Stars may be preserved in a permanent connection, by re- 
volving in proper orbits round a common centre of motion. 
This curious paper, which possesses a very considerable degree 
of interest, is conchided with a " Catalogue of 500 new Nebuia, 
Nebulous Stars, Planetary Nebulir, and Clusters ofStara.^ 

The views contained in this paper received a very remarkable 
confirmation, from a new discovery of our author. In more 
than fifty of the double star?, he found that during twenty-fh-e 
years a change had taken place, either in the distance of the two 
stars» or in the aii^te of position, the angle that a line Joining 
the two stars forms with the direction of their daily motion. In 
Castor, I Bootis, 3 Serpentis, and y Virgwmt the angle of posi- 
tion had suffered a very considerable variation, without any 
change taking place in the distance of the stars, while in v I^eonU, 
both the distance and the angle of position had changed, and in 
f Herculis, the two stars had approached so near to each other, 
that five-eighths of the apparent diameter of ilic small star was 
actually eclipsed by the large one. With regard to Castor, the 
most remarkable of these double stars, Dr Bradley had obser- 
ved, in 1759i that the line joining the two stars was, at all time» 
of the year, parallel to the line joining Castor and Pollux ^ 
whereas, in 1803, Dr Herschel found that these two lines formed 
with each other an angle of 45" 39, giving for the time of a 
whole apparent revolution of the small star round Castor S42 
years and S mtmths. This interesting inquiry will be Ibund in 
the PhUosoplikal Trafisactiong for 1803, 

The motion of the Solar System in absolute space, the gene- 
ral direction of which he had determined in 1788, again occu- 
pied the attention of Dr Herschel, and he has published the re- 
sults of a very elaborate inquiry in the Philosophical Trant- 
actions for 1805, under the title of " On tlie Direction and Ft- 
lodty ^ the Motion of the Sun and Solar System ;" and, in 
the same work for 1806, " On the Qtiantity and Velocity of 
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the Solar Motion!" In the first of these memoirs, he concludes 
that the direction of the solar motion is towards a point in the 
heavens, whose right ascen^on is 240° 6iS SO", and whose north 
polar distance b 40° 9S.\ In the second memoir, he concludes 
that the quantity of the solar motion is such, that, by an eye 
placed at right angles to its direction, and at the distance of 
Sirius from us, the sun would be seen to describe annually an 
arch of 1".116992 of a degree. 

Id the examination of the planet Saturn, Dr Hcrschel had con- 
ddered it as of a spheroidal figure, but more correct observations 
bad indicated to liim a considerable irr^ularity of form, and he 
has j^ven a detailed account of them in two papers, one pub- 
lished in the Transactions for 1805, entitled " Observations on 
the Singular Figure of Ove Phmet Saturn" and the other, in 
the same work for 1808, entitled " Jn Account ^a Neia Irre^t- 
lari^ lately perceived in the apparent Jigure of the Planet So- 
turn."" In the first of these papers, he shews that the equatorial 
diameter is 35, and the polar diameter S3, but that the diame- 
ter of the greatest curvature is S6, which falls in the latitude of 
4S° 9ff. In the second paper, he states that tlie northern polar 
re^ons were flattened, as formerly, but that the southern polar 
regionBweremorecurved,or bulged outwards. Thesamepecu- 
liarity was observed, at Dr Herschel's request, by the late Profes- 
sor Wilson ; but both astronomers regarded it as an iilu^oD, and 
our author ascribed it to the poaUon of the ring between the 
eye and the southern pole, the rays of hght being supposed to 
be acted upon by the atmosphere of the ring, of which he had 
previously observed the effects. 

The subject of the construction of the heavens, which Dr 
Herschel had made entirely his own, formed the principal topic of 
all the subsequent communications of importance, which he laid 
before the Royal Society. In 1814, be published in the Trans- 
actions his " Astronoviical Observations relatiiig to t/ie sidereal 
part of tfte Heavens, and its connexion with the nebulous part."^ 
He supposes, in this paper, tliat the various nebulosities which 
fill the heavens, arc condensed by attraction, and converted into 
stars ; that stars previously formed someUmes attract nebulous 
matter, and increase i n size, and that neighbouring stara gra- 
dually approach each other, and constitute globular clusters. 
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This pajiur was lblluwL<d. in 1817, hy " Obse?valiims tending 
investigate tin: Uical arrangtmcnt of the Celestiai 
Mpace, and to iktermine Ow cxtettt and amdiiion of the Milkg 
H'sji," which contains much interesting discussion, and in whicb 
it« Mithor conclude», that not only our sun, but all the stars we 
I see with the eye, are deeply immented in the milky way, 
and form a component part of that immense nebula. 

The last paper which Dr llurschel wrote on this subject, 
and indeed the last which he communicated lo the Royal Bo- 
I ciety, wasenlilled '^ Astromymical Observatioiis and Eajterimentg 
selected Jor the purpose of ascertaining the relative distances of 
Clusters of Starg, and of investigating korc far the power of 
our TeUscopea may be expected to reacit into space, tohen di- 
rected to ambiguous celential ohjecls." From these observations, 
xHa author concludes, that a star of the first magnitude would 
just come to be visible by the naked eye, if renioFed to 18 times 
its distance, and by the most powerful telescope hitherto con- 
structed, if removed to S300 times it» distance. Yet such a 
telescope siJll shews stars iii the milky way at the utmost limili 
of their visibility. This extraordinary assemblage of stars is 
therefore equally fathomless by our eyes and by our finest tele- 
scopes. Conceiving, however, that the united lustre of side- 
real systems may reach us from a still greater distance in space, 
Dr Herschel estimates their distance by the aperture of the 
speculum, which just resolves them into stars, and in this way 
he has estimated the distances of 47 clusters. Such clusters 
are again uken as connecting links with such ambignous objects 
as cannot be resolved by the telescope. Resolvable dusters are 
actually found to put on similar appearances with Inferior tele- 
scopes, and lience we may compare their distances with those of 
the former kind, by the same principles as those with the near- 
est fixed star. When objects of this kind are lost to the sight, 
the utmost Hmits of human vision seem to he obt^ned, and our 
author supposes that this must take place at about the 35,000th 
order of distances. 

In consequence of the great reputation which Dr Herach) 
telescopes possessed, he received numerous applications for 
atruments, from the sovercipns, as well as from the astronomi 



Biograpfiieal Memoir fif Sir Willwn-Hersehel. S3S 
of foreign couDtria!;. His time was, accordingly much occupied 
in superiniemiing the coiiatniction of these instruments, as well 
as ol" those which he required for his o(vii use. He was there- 
fore possessed of a body of pracliciJ ini'orniatbn on the sub- 
ject of grinding and poHsliiDg apecula, and he composed a work 
on the subject, in which he explained not only the method of 
^ving them the parabolic figure, but that of any of the other 
cuntc sections. His intention of publisliing this work he nen- 
tiooed in a letter to the writer of this sketch, in the begimiing 
of 1805; but it has not yel lieeii f^iven to the public. 
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We have thus endeavoured to give a rapid sketch of the Ks- 
coveries of Sir William Herschel,— discoveries which, while 
they have immortalised his name, have added to the glory of 
the country where they were made, and to that of the British 
Sovereign, through whose mimificcnce they were achieved. In 
the observations upon which these discoveries were founded, and 
in the laborious calculations which were requisite to their de- 
velopment, he was much aesisted by his excellent sister Miss Ca- 
roline Herschel, whose cheerful devotion to the cause of science 
mi^ts the highest praise. Her discovery of several comets has 
already gained her a respectable rank among astronomers, and 
on that monument which posterity shall rear to her brother's 
labours, iier own name will be honourahly inscribed. 

The various nuu-ks of respect, unsubstantial as they are, 
which generally fall to the lot of scientifk distinction, were li~ 
beially ctwiferred upon l)r Herschel. He was elected an Ho- 
norary Member of most of the ScientiHc Institutions in the 
civilised world. So early as 1786 or 1787, he received the 
honorary degree of Doctor of Laws, from one of our Bngliah 
Univenaties ; and in the jear 1816, his present Majesty King 
George IV. was graciously pleased to present him with the 
Decorations of the Guelphic Order of Knighthood. 

Upon the establishment of the Astronomical Society of Lon- 
don in 1820, Sir William Herschel was elected its President, 
and he published, in 1831, in the first volume of its Transac- 
tions, a paper " Ot ihe Places of 145 Nete Double Stara^ 
which he liad intended to arrange like those of his two Cato- 
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logues already mentioned. This paper was, wc believe, 
last that Sir William publi^ed. Ilis health tiod now 
to decline, and, on the 25th of August 18£2, he sttnk 
the infirmitiea of age, af^cr having completed his aghly-ft 
year. In 1788 Sir William Herschel married the widow 
the late John Pitt, Esq., who has Eurvived him. Hia uiuoo 
with this lady was to him a source of unclouded hapjuness, and 
eherished that tranquillity in his domestic circle, so essential to 
the peaceful occupations of science. Sir Wilham left behind Jiiai 
an only son, the present Mr John F. W. Herschel •. At an age 
comparatively early, this eminent individual has taken a U^ 
station among the most distinguished mathematicians and natonl 
philosophers of the present day. His name and bis disooveritt 
have already adorned our humble pages, and we trust that 
many of them will yet be occuped in recording his future la- 
bours. 0. 
EoiNBiTEGii, Feb. 1. 1823. 
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AxT. II. — On Fossil Organic Ranains as a Geogtiottic 
racter. By AiiiXAKDEa Brongmiabt, Member of the 
BiJtute of France, kc. ice, -f 

J.T was remarked more than a hundred years ago, that there 
almost always occurred differences between the shelUfish and 
other animals which at present live in the seas and on the sur- 
face of the earth, and those which occur in a fossil state in all 
countries. This first view has been confirmed by a more detailed 
examination, and has by degrees led to another, which maintains, 
that the deposits of organic remains buried in the crust of the 
earth, arc arranged, as it were, by successive generations, in 
such a manner, tliac all the remains of any one deposit have a 



" A delailed account of Sir William HetBchel's Life and DiEcoverics, wilh a 
mlleeiion of liii Ijeit papers, iKill, we aniiomly hope, be soon given to ibe publk 
by Mr Henrhel. 

+ Fiom Cuvier's woik on Fmiil Organic Hcmaias, in progtew of pvMic*' 
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pRTticulor sum of resemblance to one another, and a, general 
I sum of difference witii ihe deposits above and below it. It has 
also been thought, that this last sum becomes so much the 
higher, or the difterence so much the greater, in proportion as 
these deposits are more distinct or more removed from one an- 
' other in a vertical direction. Tins rule, which was at first 
f cautiously assumed, and only for certain localities (as should al- 
I ways be done with the establishment of laws, which can only 
result irom the observation of a great number of facts), has 
I been found applicable to almost all the places observed in the 
different parts of the globe, and to all the remains of organised 
bodies buried in its beds, whether they belong to the class of 
animals or to that of vegetables. To the present lime, the ex- 
ceptions which appear to have presented themselves have vanish- 
ed undex a more scrupulous examination, or are explained by 
the discovery of particular circumstances which have given rise 
to them. Thus, ou reducing this rule to the general cxpo^tion 
which we have made, it does not appear liable to any real 
objectioa, and all geologists arc now agreed in thinking, that 
the generations of organised bodies which have successively 
inbalnted the surface of the eartli, differ from the present gene- 
ration in proportion as their debris are farther removed from 
the surface of the earth, or, which nearly comes to the same 
thing, in proportion as the periods at which they have lived are 
mare remote from the present time. It follows from the same 
rule, that this distinct succession of generations would present 
itself only in Ihe structure of the crust of the globe. It would 
also of itself be suffident to establish the fact, as has been re- 
marked by M. Cuvier, that this crust has not been formed by a 
single operation. But this character of succession in the for- 
mation of llie beds of the earth, is frequently associated with 
other very remarkable differences, such as the nature of rocks, 
their structure in the great, their known order of superposition, 
the minerals which accompany iheui, Sic, Now, these mineralogr- 
cal circumstances arc almost always found in agreement with the 
diarscters which are taken from the general resemblance of or- 
ganised bodies in deposits, considered as of the same formation 
tnm thar geognostical characters; and they are also pretty 
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jstaotly found in ogreeiiitnt with Uieir difTerence in the op^ 

wever, Uiere are cases where these two classes of cbaraa^ 

frithout being in manifest oppoation, do not perfectlj^, 

Two of these cases present themselves in the two fbtS 

s which I have referred tn the Chlorite Chalk. Wen 

)w to which of the two characters tlie preferenqi 
lould be givcn^ in order to determine the period of formaticl 
F the deposit which does not presi-nt them associated ; tbat i 
^ ly, t» reply to the following question : 1 

b When, in two deposits seimratcd from each other, the rocfa| 
> ditferent in nature, while the organic remains are simila^ 
tould these deposits, I'roni this difTcrcncc, be regarded a 

t formation, or should they rather, from the general aixl 

termined resemblance of their fossil organic bodies, I 

:ded as of the saiDe period of formation, when, at the s, 

me, no drcumstance of superposition is evidently in op] 

1 to it ? ( 

I Jii It must be kept in view, that one of the principal oiigects^ 

gei^nosy, is to distinguish the different periods which succeel 

each other in the formation of the globe, and to determine n 

e the deports which have been formed nearly at the same ] 

,»* 

^ Now, it will be found, tliat rocks of very dilferent natuiiil 
' may be formed at the same time,— almost at the 
nient,— not only in different parts of the globe, but also at the 
same place. 

We cannot refuse our assent to a consequence derived from 
facts, which we have before our eyes ; for all tliat at present oc- 
curs at the surface of the earth, belongs to the same geognosli- 
eal epoch, which commenced at the moment when our conti- 
nents assumed their present form : and although this ^joch has 
a character of stability, and even of repose, which permits the 
formation of new rocks only, jn a very limited number of dr- 
cimistances ; it still, however, produces enough to let 
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1 rocks farmed by some others 

urediy very different from one 



as a Geognoaitc Character. 
enoltier, in a mineralogical sense ; Iiut that the organic remains 
■which they envelope, have all the common character of the ge- 
neration established upon the earth, since the commencement of 
this epoch. To increase the number of examples, and, conse- 
quently, proofa of one and the same truth, would be unneces- 
sarily to protract a series of reasonings already somewhat long. 

It is not the same with the generations of organised bangs ; 
they may, it is true, be destroyed in an instant, but a conside- 
rable time must necessarily be taken to reproduce them, so as 
that they may assume, in number and variety, the development 
which they commonly present. This development supposes a 
long series of ages, or at least of years, which establiah a true 
geognosticaJ epoch, during which all the organised bodies whicli 
inhabit, if not the whole surface of the globe, at least very ex- 
tensive tracts of this surface, have assumed a particular family 
or epochal character, wliich cannot be defined, but whicli yet 
cannot be misunderstood. 

I conader, therefore, the characters of the period ofjorma- 
ti(m, derived from the analogy of oi^anised bodies, as of the 
first importance in geognosy, and as sufficient to counterbalance 
all other diffCTences, however great they appear. Hence, eveR 
should the characters taken from the nature of the rocks, and 
this is the weakest distinctive mark, from the hdglit of the de- 
ports, from the scooping of valleys, even from the inclination of 
beds, and their unconformable stratification, be found, in oppo- 
^tion to that which we derive from organic remains, I would 
still consider the latter as of superior validity ; for all these diC 
ferencea may be the result of a revolution, and of an instanta- 
neous formation, which do not establish in geognosy a speml 
epoch. Without seeking to prove this principle, by a longer 
trmn of reasoning, I sliall content mjself with citing a single 
fact. The formations of Calabria have been, for tliirty-eight 
years, the theatre of fearful peilurbations. Horizontal beds 
have been raised to a perpendicular position ; entire masses of 
deposits have been transported to a great distance, and have 
been placed in unconformable straliiicalion, upon other deports, 
and yet no geologist would regard diese masses, and these depo- 
sits, as beion^ng to a different geognosUc epoch. To produce 
a change of organic species, circumstances of a very diiferent na- 
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late ctre necessary, phenomena mucli more general, and periods 
of time much more comiderubte. In the course of a few davs, 
the deposits of Calabria have experienced dE^rangemcnts similar 
to those which we »ee iti the beds of the Alps ; and, during a 
space of five or ^x thousand ycar^ the organised species have 
not manifested any appreciable changes in their forms, or other 
qualities. 

I do not, however, say, that the characters taken frtHO the 
relative disposition of beds (but not from the evident super- 
posUhn), from their nature, kc, should not he employed, even 
with confidence, by the geologist, in determining the different 
periods of formation. Whetlier single or united with those 
which are derived from the nature of fossil organic bodies, they 
are of the greatest validity ; but I merely think, and I believe 
I have given strong reasons for my opinion, that when these 
characters are in oppoation to those which may be taken from 
the presence of fossil organic bodies, these last should have the 
pwference. 

I do not deny that much attention and discretion are neces* 
sary to be used in such a matter, nor am I ignorant that it is 
requisite to distinguish and estimate even the influence of hori- 
soiital distances, or of climates, upon the speafic differences; 
that we must know to appreuate die apparent, sometimes even 
real, pcants of resemblance, which present themselves in fcs-ma- 
tions which are evidtaitly very distinct, in cerldn species which 
have had the rather rare privilege of surviving the destruction 
of their cotemporaries, and of remaning always llie same, in the 
midst of all the changes which have taken place around them. 
1 am not ignorant that we must know to recognise the indivi- 
.duals wrested from other deposits, and iransjwrted, by whatever 
causes, to newer ones, and to distinguish them from those which 
have lived in the places and times, which the species, to which 
they belong, ought to cliaracterise. I am aware of all these dif- 
ficulties ; I am on my guard gainst these causes of deception, 
which introduce uncertainties into geology, such as we meet in 
all the sciences, and •">'■■' require of the geologist unremitdng 
attention and labc * v with discernment the spedes 

from which he mi wters, and to attach to them 

the true value whi ngs to them. 



111.'— Account of Captain Hodgson's Journey to i!te Head 
s^ihe Ganges *. 



e J. HIS interesting joarney was performed in the year 1817, 
by Captain Hodgson and Lieutenant Herbert, who pursued the 

J course of the Ganges a considerable way beyond Gangoutri, 

, and " to the place where ita head is concealed by masses of snow 

^ wbit^ never nirft." 

, As we have already made our readers acquainted (see Vol, III. 
p. 228.) with the interesting observations of Mr BaiUie Fraser on 
the source of the Ganges, we shall proceed to give an abridged 
abstract of the equally interesting journal of Captain Hodgson. 
. Having formed little magazines of grain at the places where 
tlKy intended to lialt, and re-established the Sangas or spar- 
iiridges over the river, which had been destroyed by avalanches 
of snow, the travellers marched from Aeital on the Slst May 
1817. 

" Reitai," says Captain Hodgson, " contains about thirty-five 
liouses, and is esteemed a considerable village : as usual in the 
upper mountains, where timber is plentiful, the houses are large, 
and two or three storeys high. When a house has three storeys, 
the lowest serves to shelter the cattle by night, the second is a 
sort, of granary, and in the upper the family dwells. Round it 
there is generally a strong wooden gallery or balcony, which is 
supported by beams that project from the walls. The roofs of 
the houses are mode of boards or slates : they are shelving, and 
project much beyond the top of the walls, and cover the batca< 
ny, which is closed, in bad weather, by strong wooden shutters 
or pannels. These houses arc very substantial, and have a 
handsome appearance at a distance ; but they are exceedingly 
filthy within, and full of vennin, The walls arc composed of 
long cedar beams and stone in alternate courses ; the ends of 
the beams meet all the comers, where they are boiled together 
by wooden pins. Houses of this construction are said to last 
fcr several ages, for the Deodar or Kailou pine, which I sup- 
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' SS2 Accowit of Captain HodgsiHi's Journey to Uie 
pose to be ihc cedar of Lebanon, is the largest, most noble, h 
durable of all trees. 

' The situaUon of the village on the eaat Btde of a mounta 

e summit of which is covered with snow, and the foot wa^e 

f the BliagiraCh'/, is very pleasant. It comniaiids a noble 

F vt the Sri Canta, and other adjoining peaks of the H'mUUaj^ 

aa which the snow for ever rests. Snow also remains until t 

nuns, on all the mountains of the second order, which are vieibl 

r }keiice both up and down the river. Many cascades a 

. by the melting of tlie snows on the foot of die surroundin 

L saountains. One, in particular, descends in repeated falls < 

!*eral hundred feet each, from the summit of a mountain acroi 

e river, and joins it near BaiheriT , 

■* May 21. — The travellers proceeded from Re'tial to Tvwa, 

' ra ; crossed the Soar river on a Sanga live paces in lengUl 

, observed some micaceous iron-ore on tlie Salang Mounla 

From Soar river to above Tuwarra the path is exceec 
'nigged. The mountains arc of granite, with va 
tions of quartz and feldspar. 

" Ma^f 22. — Marched in 5 hours and 48 minutes fnan ' 
worna. to Dangal, a very laborious journey. Crossed the £iff 
Gakr torrent by a Satiga fifteen feet long. On the opp< 
side of the Ganges observed a range of hot springe, ' 
throw up clouds of steam, and deposit a ferruginous sedin 
Crossed the Ganges to Dangal by a Sanga, made of twa 81 
j»ne spars, laid from rock to rock. 

" Mag 23, — Arrived at Sici, from Dangal, after a very h 
and laborious march, in seven hours. Crossed the mec | 
three Sangas. Scenery in general grand, and particularij 
sublime at the falls of Lahori Naig, where there is a frightful 
granite cliff of solid rock above 800 feet high, which has be^ 
undennined at its base by the stream. Observed in their r 
pines of various kinds, and the true deal fir ; and, near £.<^ 
Naig, a calcareous rill, which encrusts every thing it Ijoud 
with pure lime : this is singular in a region of granite. Svi 
small decaying village, surrounded on all sides by the Hm 
rocky precifrices, cov i snow. 

" May 21.T— Ma 'H by a generally t 

.mountJun path. Crt on a good Sa?tga : 



Head oftJtc Ganges. 
ralso the Til Gkar, a large torrent, with a beautiful cascade c 
1-80 or 100 feet over a rock. Crossed also the Kheir GdiSi, a 
I' large rivulet, by a Sanga at Derali, a smaU deserted village. 
The north bases of the mountains on the route were clothed 
with noble cedars, and various sorts of large pines, generally 
deDominated Cskir and Bhai or R/ier. Capt. Hodgson was 
much delighted with this day's march, the climate being plea- 
sant, the weather bright, and the scenery interesting. 

" May 25. — Marched to Bhairog'h&ti. Road generally level 
I on the banks of the river ; perpendicular rocky precipices rise 
immediately from the river bed, to the height of 1500 or SOOO 
I ieet. After crossing /,ic«?^, a sniaU river, on a Sanga, came 
;i to an exceedingly steep ascent : uo vegetation. In front Deca~ 
n», a snowy peak, rising immediately from the bed of the 
Ganges. Scenery very grand : very large cedars. A sweep 
from S. to E. brought them to Uiat most terrific and awful 
place called Bftalrog'fiali. The Sanga there was the most for- 
midable they bad yet met with. Turned to the left, and pitch- 
ed their tent at Bhairog'haii. 

" One of the most curious sights among many here, is to see a 
little tent pitched under vast overhanging masses of rock, at the 
copfluence of these two rivers, the Bhagirat'M and its foaming 
rival the JaJmi Ganga, or, more properly called, the Jahnevi. 
The strange and terrific appearance of this place {B/iairog'h&ti) 
exceeds tlie idea I had formed of it. No where in my travels 
■ in these rude mountaios, have I seen any thing to be compared 
with this in horror and extravagance. Precipices, composed of 
the most solid granite, confine both rivers in narrow chaunela, 
and these seem to have been scooped out by the force of the wa- 
ters. Near die Savga the Bhagirafhi ha-s in some places scoup- 
cd out tlie rock which overhangs it. The base of these peaks 
is of the most compact sort of granite : it is of a light hue, with 
some small pieces of black sparry substance intermixed. From 
the smoothness of tlic rocks whidi confine tlie stream, and which 
appear to have been worn so by water, I think the stream must 
have formerly flowed on a higher level, and that it is gradually 
cooping its channel deeper ; for it does not appear that the 
walls whieb confine ihe rivers arc masses fallen from above, but 
that they are the ba^es of the pealus themselves. Enormous 
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, and hsng over our heads in threaten- 
[) ieet tD dismeter : and here SK 

»iw Idling among these niins, by the fireside at ikmhi. What 
«c dwae puuiades of rock, SOOO or 3000 feet high, u^idi an 
ibore us, like P I knov Dot. To cmnpare small with great, I 
dnnk the aptesi idea I can fonn of any thing tliat might be Kke 
^tsat, WTHihi be the appearance lliat the niins of a Gothic cathe- 
dral might have to a spectator within them, supposing the thtin- 
IderboUs or earthquakes had rifled its lofty and massy towen, 
■|Mres, and buttresses ; — the parts left standing might then, in 
.rinmature, give an idea of the rocks of Bhairoff'kati. 
•' The great cedar pines, those gigantic sctis of the snov, 
finge these bare rocks, and fix their roots where th«« ajqian 
lb be very little soil : a few also of tlie larger deal pine are sea, 
feat inferior trees do not aspire to grow here. The day is dnH 
Ibid rainy, and I cast my eyes up at the precipce o\-erhead, no! 
jWithout awe ; — a angle fragment might dash us to pieeeL 
Avalanches of snow and rock, sudi as -we have passed to-day, and 
ibdeed for these three last days, sliew by their effects thar vMt 
powers of destruction, for they bring down forests in thi 
whelming course, and dash the cedars into splinters, 
avalanches have all fallen this season ; they have in places 
L m the dells and water-courses to a great depth with snow, ai 
Kvctend from the peaks to [he margin of the river. 

■' A painter wishing to represent a scene of the harshest ft 

i of nature, should take his station under the Semga < 

^JBftmrag'h^i, or at the confluence of tlie Bha^irafhi and Ji 

\ neri. Here it is proper to take some notice of this latter rivt 

therto little known. Though the Bhagirafhi is esteemed l] 

hlff and celebraUd Ganges, yet the Jahnevi is accounted to h 

I think is, the larger stream. From a Brahmin who cd 

lates at Gangotri, and who has been up it, I collected son 

"ticuJars, which, though perhaps far from correct, may aeM 

» give an idea of it. By the course of the river is a puss 1 

0hoat or Thibet, by which the people from Rciial, and the ui 

r villages of Roi"air" '^ to get salt, blanket cloth, and woo 



in exchange for | 
a hundred peopli 
road is open, ' 



i^e is trifling, and not more 
llie latter end of the raini 
goods cm sheep and goa^' 



Head qftlie Ganges. 
The Brahmin has been at the frontier village called NeUang -. 
it is four long and very difBculC days' journey. The first three 
days are up tlie course of the river, high above Its bed for the 
most part, but occasionally descending to il. It is exceedingly 
steep and difficult. 

" May 26. — Marched to Gangotri; climbed rocks, and pass- 
ed over chasms by means of ladders and scaffolding of decayed 
planks. 

" The path to-day was of the worst description, and is, on the 
whole, 1 think, the most rugged march we have hitherto had, 
though there are not any long aacents. Nothing can be more 
unpleasant than the passage along the rotten ladders and in- 
clioed scaffolds, by which the faces and comers of the precipices 
near Bhairog'haii are made. The rest of the way lies along 
the Mde of a very steep mountain, and is strewed with rocks. 
The views of the snowy peaks, which are on all adea, were 
very grand and wild. 

" The rocks are of granite, but of a lighter colour than usual, 
and specks of a bright black sparry substance are interspersed 
in them, at the distances of from one to three inches. 

" The river's bed from Bliairog-'hati to Gaur'tcund, was be- 
tween mural precipices of from 200 to 300 feet high : above 
them was the steeply inchned ground along which our path lay. 
Though very rocky, there were many places with soil where the 
cedars grew, but not large. Above the path to our left were 
bare rocky precipices, on the summit of which the snow lies. 
At GcMr'tcund and Gangotri the river^s bed becomes more open. 
The temple of Gavgotri has a mundup of stone of the smallest 
kind : it contains small statues of Bhagirat-ki, Ganga, Sic, and 
it 18 built over a piece of rock called BbagirafM-S'da, and is 
about twenty feet higher than the bed of the Ganges; and im- 
mediately above its right bank, there is also a rough wood- 
en building, at a short distance, for the shelter of travellers. 
By the river side there is in some places soil, where small ce- 
dars grow ; but in general the margin is strewed with masses 
of rock, which fall from the precipices above : the falls do not 
appear recent. We lay down to rest; but between 10 and H 
o'clock were awakened by the rocking of the ground, and on 
running out wc soon saw the effects of an earthquake, and the 
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Account o^Captain Hodgson's Jmimty to the 
dreadfid situation on which we were pitched, in the midst of 
of rock, some of them more than JOO feet in diamet^ 
which had faJlen from the cliffs above us, prol»ably brouglfl 

former earthquake. 
The scene around us, shewn in all its dangers by the 
bright moonlight, was indeed very awful. On the second Ehocli, 
rocks were liuiied In every direction, from the jieals aronnd 
the bed of the river, with a hideous noise not to be destaibe^ 
and never to be forgotten. After the crash caused by the falh 
near us had ceased, wc could stiil hear the terrible sounds ef 
heavy falls in the more distant recesses of the mount^ns. 

" We looked up with dismay at die cliffs over head, exj 
ing that die next shock would detach some ruins from llunw 
had diey fallen we could not have escaped, as tlie &agina)B 
from the summit would have tumbled over our heads, and WB 
sliould have been buried by those from the middle. 

" Providentially there were no more shocks that night. Thii 
earthquake was smartly felt in all parts of the mountains, 
well as ia the plains of the NW. provinces of Hindustan. 

" In the morning we removed to the left bank of the river, 
where there is a bed of sand of about 150 yards wide ; then c 
a flat of soil, with trees of about twenty yards wide, and ii 
diately above it are precipices widi snow on them. Here wfi 
were m.uch more secure : in the afternoon, indeed, the eflects tt 
the snow melting often caused pieces of rock to fall from aboveto 
near our station ; but we could avoid them by running over 
aand to the river aide, which could not be done on the right bank.; 
besides only com^iarativcly small pieces fell there, and in day-' 
hght ; .so that this is much the best side to encamp on. > W<) 
had the curiosity to measure trigonometrically the height of thtf 
cliff at tlie foot of which we were during the shock, and (bugi 
it to bo 2745 feet. 

" This day (the g7lh), as also on the 28th, we had a slight 
shock of an earthquake. 

" The mean breadth of the Ganges at Gaiigotri was (meft. 
sured by die chain!- 4^ feet, depth 18 inches, and nearly thei 
^»mc deptli at in the middle : the euxrent x&j, 

swift, and over stones. This was on the 26liti 

May. The stre oe channel, but the cffect-of 



the sun in melting the snow was at tliat season so powerful, that 
s daily much augmented : and, on our return to Gangoiri 
on the 2d June, the depth of the main stream was two ffeet, find 
it was a few feet wider, l)ul I did not ihpn moasnre tlie width ; 
ECveral shallow ^dc channels hod tdso been tilled in the interval, 
and, on the whole, I estimate that the volume of water was 
doubled. 

" Though the frequency of the earthquakes made us very 
anxious to get out of uur dangerous Mtuation in the bed of the 
river, we resolved, as we had eome so far, to leave no means 
untried to trace the stream as far as possible, and accordingly set 
out in the morning of the 29th of May, hoping to arrive at the 
head of (lie river in the course of the day. The two Gangotri 
Brahmins could not give us any information respecting its dis- 
tance ; they had never been higher than Gangotri, and assured 
us tliat no persons ever went furdier except the Mw/ishi, who 
appears, by the account in the Asiatic RetearcltcSf to have gone 
fdmut two miles, 

" Mmf 29. — Proceeded forward up the Ganges, over snow 
and rocks. The Brahmins never heard of any rock or place 
called the Cow's Mouth, or Gao Muc'lt. PitcJied on a aort of 
bank by the left mar^o of the river. 

" This being the only convenient or safe place we could see, 
we halted here. The river is perceptibly diminished in bulk 
already, and we hope that to-morrow we may see its head. The 
march to-day was most toilsome and rough, through the loose frag- 
ments of rock which daily fall at this season from the peaks on 
^ther side of the river in the afternoon, when the sun melts the 
snow. Travellers should contrive to gain a safe place by noon, 
or they may be dashed to pieces. It was very cold at this 
place, and froze all night ; but wc had plenty of firewood from 
the B/u}jpalra trees. The soil was spungy, and full of rocks. 
The silence of the night was several times broken by the ncnse 
of the falling of distant avalanches. 

" By the barometer it appeared wc were 11,160 feet above 
the sea. 

" A little t£nt, which one man carries on his back, came to 
us; but in this trip we ateand-slept on the ground, and were 
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well pleased to have got so far beyond Gangotri, hitherto the 

boundai^ of research on tlie Gang^." 

" May 30.— Pi-oceeded onwards. Crossed a high avahm^ 
of snow. 

" Gradually ascending among rocks. To tlie left high cGA 
of granite, but not so steep as before ; to the right snowy peak^ 
their summits above 600 or 700 feet high, distant about t«» 
miles. The river-bed is liere about t>vo furlongs wide, and fuD 
of stones. River certainly diminished in size : it is very tapd, 
its bed being an ascent. We are now above the IJne of vegcti- 
tion of trees, and past the last firs. The birches remdo, but 
they are only large bushes ; laurels are also seen, and a sort o^ 
I believe, iitchen (/icAen?) which grows on the rocks. The 
noble three-peaked mountain shines in our front, and is the 
grandest and most splendid object the eye of man ever beheld. 
As no person knows these peaks or thdr names, we assume the 
privilege of navigators, and call them St George, St Patrick, 
and St Andrew. St George bears 1S9°; St Patrick 182° 3ff. 
On going farther, we saw another lower peak between St George 
and St Patrick, which we calle<l St David, and the mountsn 
collectively the Four Stunts." 

" Halted near tlie d^houche of the Ganges. This is aa ex- 
cellent and safe place ; no peak can fall on us : five companies, 
or even a battalion, might encamp here. Sublime beyond de- 
scription is the appearance of the snowy peaks now close to us. 
The Four Saints are at the head of the valley of snow, and a 
most magnificent peak, cased in snow and shining ice, stands 
like a giant to the right of the valley : this we named Mount 
Mob^. The snow valley, which hides the river, appears ^ 
great extent. 

" We experienced considerable difficulty in breathing, 
that peculiar sensation which is always felt at great elevat 
where there is any sort of herbage, though I never experiei 
the like on the naked snow-beds, even when higher. Mot 
taineers, who know nothing of the thinness of the air, attribute 
the faintness to the exhalation from noxious plants, and I be- 
lieve they are right ; for a sickening ^uviura was given 
by than here, as well aa on the hdghts und» the snowy 
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Head of the Ganges. 
\ irfiich I passed over last year above the Seikj, though on the 
I highest snow the falntness was not compl^ned of, but only an 
I inabiUty to go far without stopping to take breath. 
f " We are about 150 feet above the bed of the river. By 
I day the sun is powerful, although we are so surrounded by 
snow; but the peaks reflect the rays. When the sun sunk be- 
hind the mountains, it was very cold : at night it froze. High 
as we are, the clouds yet rise higher. The colour of the sky ia 
a deep blue. What soil there is, is spungy. A few birch bushes 
are yet seen ; but a large and strong ground-tree or creeper 
overspreads the ground, somewhat in the manner of furze or 
brambles ; and it is a curious fact, that tlie wood of this ia, we 
think, that of which the cases of black-lead pencils are made^ 
beng of a fine brittle, yet soO; red grmn ; and the smell is the 
same as of that used for the pencils, and which hitherto baa 
been called by us Cedar. I have specimens of this wood ; it is 
called, I think, Chandan : I saw it on the summit of the Ckour 
peak, and in the snowy regions of Kunaur, but did not then 
examine it. It will be found probably that the Pinus Cedrus, 
at Cedar of Lebanon, is the Deodar (or, as it is called to the 
westward, the Kailou), and no other. Nor do our mountiun 
cedars (24 feet in circuniferencc) yield in size or durability to 
thoee of Lebancm. But this C/umdan (miscalled Cedar) is not 
even a tree : it may be called a large creeper, growing in the 
manner of bushes, though it is very strong, and some of its anos 
are as thick as a man's thigh. Of this, and also of the great 
cedar (^Deodar), and of other pines, I will send speamens. 

" We had brought very few followers upwards from Gangotrt, 
but here we sent every one we could possibly dispense with, that 
our small stock of gr^n might subsist the remainder, who were 
a few trusty fellows (Mussulmans), two Gorc'ka SipdJiis, and a 
few Coolies, for two days or three, if possible, in the event of 
our being able to get over the snow in front j and I sent orders 
to the people at Gangotr't to leave grain there, if they had any 
to spare ; and if they did not hear of any supply coming iroat 
Ratal, to make the best of their way back till they met it, and 
then to halt for us, and send some on to us. Having made all 
the arrangements we could on the important head of si^plie^ 
and made observatione, we had leisure to admire the very ^ngH- 
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striking by its contrast with the dark blue colour of the sky, which 
is caused by the thinness of tlie air, and at night tlie stars shone 
with a lustre which ibpy have not in a denser atmosphere : it was 
curious, too, to sec them, when rising, appear like one suddea 
fla^, OS tliey emerged from behind the briglit snow/ stmunils 
close to us, and their disappearance, when setting behind the 
peaka, was as sudden as we generally observed it to be in their 
occultations by the moon. 

" We were surrounded by gigantic peaks, entirely eased in 
enow, and almost beyond the regions of animal and vegetable 
!ife, and an awful silence prevailed, except when broken by die 
thundering peals of falling avalanches. Nothing met our eyes 
resembling the scenery in the haunts of men : by moonligbl all 
appeared cold, wild, and stupendous, and a Pagan might aptly 
ima^ne the place a fit alxide for demons. We did not even see 
bears, or musk deer, or eagles, or any living creature, except 
some small birds. 

" To form an idea of the imposing appearance of a 
peak, as seen here, under an angle of elevation of nearly 
and when its distance is not quite three miles, and yet its hei^t 
is 80SS feet above the station, one should reflect, that if, even 
viewed from the plains of Hindustan, at angles of elevaOon of 
l" and 11", these peaks, towering over many intermediate ranges 
of mountains, inspire the mind with ideas of their grandeur, even 
at so great a distance ; how much more must they do so, when 
their whole bulk, cased in snow from the base to the summit, at 
r once fills the eye. It falls to the lot of few to contemplate so 
magnificent an object as a snow-clad peak, rising to the hei^it 
of upwards of a mile and a half, at tlic short horizontal distance 
of only two miles and three quarters. 

" Maif 31. — Advanced from last halting-place, and reacbc 
a most wonderful scene, which is thus described by Caj 
Hodgson. 

" The Blia^raChi or Ganges issues from under a vi 

■h at the fool of the grand snow bed. The river 
bounded~to the right and loft by high snow and rocks ; 






"■ Head of the Ganges, 
front, over the lUhouche, tlie mass of mow is pciftcily perpendi- 
cular ; and from the bed of the stream to the summit, we esti- 
mate the thickness at little less than 300 feet of solid frozen 
snow, probably the accumulation of ages. It is in layers of 
some feet thick, each seemingly the rcmiuns of a fall of a aepa- . 
rate year. From the brow of this curious wall of snow, and 
immediately above the outlet of the stream, large and hoary 
icicles depend : they are fcrmed bv the freezing of the melted 
snow-water of the top of the bt-d, for in the middle of the day 
the 3un is powerful, and tlic water produced by its action falls 
over this place in cascade, but Is frozen at night. The Gango- 
tri Brahmin who came with us, and who is only an illiterate 
mountaineer, observed, that he thought these icicles must be 
MoJiadivtCi Hair, from whence, as he understood, it is written 
in the Shantra, the Ganges flows. I mention this, thinking it a 
good idea: but the man had never heard of such a place ac- 
tually existing, nor had he or any other person, to his know- 
ledge, even been here. In modern- times they may not, but 
Hindus of research may formerly have been here ; and if so, I 
cannot think of any place to which they might more aptly give 
the name of a Cow"s Mouth, than to tliis extraordinary de- 
bouchi. The height of the arch of snow is only sufficient to let 
a stream flow under it. Blocks of snow were falling about us, 
so there was little time to do more here than to measure the 
si/e of the stream. Measured by a chain, the mean breadth was 
27 feet ; the greatest depth at that place being knee deep, ot 
18 inches, but more generally a foot deep, and rather less just 
at the edges, say 9 or 10 inches ; however, call the mean depth 
15 inches. Believing this to be (as I have every reason to sup- 
pose it is} the first appearance of the famous and true Ganges 
in daylight, we saluted her with a bugle-march, and proceeded 
(hav'mg to turn a little back to gain an oblique path) to the top 
of ftie snow-bed, having ascended it to the left. 

" Ascent of the same kind, general acclivity 7°, but we 
pass over small hollows in the snow, catised by its irregular sub- 
siding. A very dangerous place : the snow stuck fiOl of ruliu 
bish, and rocks imbedded in it. Many rents in the snow ap- 
pear to have been recently made ; their sides shrinking and fall- 
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iog ill. A man sank iiito tlie snow, anil was got out, not with- 
out some delay. The bed of the Ganges is to the right, but 
quite concealed by the snow. 

" In high hope of getting on to what may be at the top of 
the acclivity, we have come on cheerily over the huUow and 
treocherous compound of snow and rubbish ; but now, wnlJi 
bitter regret, we both agree that to go on is impossible. Tlie 
sun is melting the snow on all sides, Ad its surface will not bear 
us any longer. I have sunk up to my neck, aa well as others. 
The surface is more and more ragged, and broken into chasms, 
rifts, and ravines of snow, with steep sides. Ponds of water 
form in the bottoms of these, and the large and deep pools BE 
die bottoms of the snow hollows, and which were in the earlier 
part of the day frozen, arc now liquid. It is evident, from the 
falliug in of the sides of the rents in the snow, that there are 
hollows below, and that we stand on a treacherous foundation. 
It is one o'clock, and the scene full of anxiety and awe. The 
avalanches fall from Mount Moira with the noise of thunder, 
and we fear our unsteady support may be sliakcn by the shocks, 
and that we may sink witli it. 

" Had it been possible to have got across the chasms in the 
snow, we should have made every exertion, so anxious were we 
to get forward ; but onward, their sides were so steep, and 
they appeared of such great depth, that I do not think it would 
be possible to pass tliem (this year at least), even if the snow 
^rere not, as at this hour, soft, and tlie bottoms of the chasms 
filling with water, Be that as it may, they are now utterly im- 
passable. At this season snow must fall here whenever it raioB 
below ; so that it does not acquire such hardness at the top, as 
it does on the avalanches we have hitherto passed, ivhere no 
new snow at present falls. We now set out on our return, and 
not too soon, as wo found, for the snow was so soft, and the in- 
crease of the water so great, that though we went with the utmost 
possible expedition, it was only by two hours and a half liard la- 
bour of wading and floundering in the snow, and scrambling 
among rocks, where thev would give a fooUng, that we reached 
the turf, tired i -^ -vith falls, and the skin taken oS 

from our faces ai -. sun and drying wind of these 

elevated regions.' 
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It Qow reiniuns to give some account of this bed or valley 
of snow, whicb gives rises lo the Ganges. It appears that we 
passed up it, somewhat more than a mile and a half. — From 
our last station, we could see onwards, as we estimated, about 
five miles, to where there seemed lo be a crest or ridge of con- 
fiiderable elevation, though low when compared with the great 
peak whicb flanked it. The general slope of tlie surface of the 
sno\^' valley was 7°, which was the angle of elevation of ihe 
crest, while that of the peak St George, one of those which 
flanked it to the left, was 17" 49'. In the space we had passed 
over tbe snow bed, tlie Ganges was not to be seen ; it was con- 
cealed, probably, many hundred feet below the surface. We bad 
a iasr view onwarti, and there was no sign of the river ; and I 
am firmly convinced that its first appearance in day is at the di- 
boucM I have described. Perhaps, indeed, some of those various 
chasms and rents in the snow-bed, which intersect it in all sorts of 
irregular directions, may occasionally let in the light on some part 
of the bed of the stream; but the general hnc and direction of 
it could only be guessed at, as it is altogether here far below the 
broken snowy surface. The breadth of the snow valley or bed 
is about a mjle and a half, and its length may be 6^ or 7 miles 
from the d&boucM of the river lo the summit of the slope, whicb 
terminated our view ; as to the depth of the snow, it is irapos- 
able to form a correct judgment, but it must be very great. It 
may easily be imagined, that a large supply uf water is furnishi 
ed at this season, by the melting of this vast mass in the valley, 
as well as by the melting of that of the great peaks which bound 
it. I'rom their bases torrents rush, which, cutting their way 
under snow, tend to the centre of the valley, and form the young 
Ganges, which is further augmented by tbe waters which filter 
through the rents of the snow-bed itself. In this manner, all 
the Himalaya rivers, whose heads I have visited, and pas.ied 
over, are fonned ; they all issue in a full stream from under 
thick beds of snow, and differ from the Ganges, inasmuch as 
their streams are les.s, and so are their parent snows. On our 
return down the snow valley, we pas.sed nearer to its north side 
than in going up, and saw a very considerable torrent cutting 
under it from the peak ; this was making its way to the centre, 
At times, we saw it through rents in the snow, and at others, 
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^only heard its noise. As there must be several more such feeders, 
they will be fully sufficient to form such a stream as we observed 
the Ganges to be at the deboucM^ in the space of six or seven 
miles. I am fuUy satisfied, that, if we could have gone further, 
that we sbould not have again seen the river, and that its ap- 
pearance at Mahadevc^s Hair, was the real and first dibouchi of 
the B'hagiratha. All I regret is, that we could not go to 
the ridge, to see what was beyond it. I suspect there must be 
a descent, but over long and impassable wastes of snow, and not 
in such a direction as would lead direct to any plains, as the 
couKse to bring one to such plains would be to the N.E. or N., 
whereas the Une of the river*'s course, or rather of the ridge in 
front, was to the S.E., parallel to the run of the Himalaya, which 
is generally from S.E. to N.W. Immediately in front of the 
ridge no peaks were seen, but on its S.E. flank, and at the dis- 
tance of about 18 miles, a large snowy peak appeared; so that I 
think there can be no plmn within a considerable distance of the 
S.E. side of the ridge: if there be streams from its other side, they 
must flow to the S^. After all, I do not know how we should have 
existed, if we had been able to go to the ridge, for we could not 
have arrived there before night, aud to pass the night on these 
extensive snows, without firewood or shelter, would have cost 
some of us our lives ; but of that we did not then con^der much. 
We had only a few trusty men Avith us, and a short aUowanoe 
(of grain for them, for this and the following day, and had sent 
orders to the people left at Gangotri, to make thdb? way haisk 
towards Beital, leaving us what grain could be spared, and to 
forward on what they might meet, as I expected some from 
Rdtal,. from whence we were supplied during our absence from 
it, of altogether 28 days. I cannot suppose, that by this way 
there can be any practicable or useful pass to the Tartarian 
districts, or doubdess the people would have found it out, and 
usf d it, as they do that up the course of the JahnaviJ* 

*^ No volcanoes were seen or heard of in these monntains, 
whose composition is granite of various kinds and colours. No 
shells or animal remains were seen. The magnetic variation was 
small, and differing little, if at all, from what it is on the plmns 
of the Upper Provinces ; it is from 40' to 1 ® and 2^y accordipg 
to different needles, and is easterly, by which I mean, that the 
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n must be added to the magnetic azimuth. The diur- 

il MDaU changes in the baroiDcter were perceptible, the mer- 
s fail'ing a Ultle before noon, as in the plains." 

••It was remarked above, tlrat the snow on the great bed was 
^tiick as it were with rock and rubbish in such a manner, as that 
the stones and large pieces of rock are supported in die snow, 
and sink as it sinks. As they are at such a distance from the 
peaks, as to preclude the idea that thej could have rolled down 
to their ])arent places, except their sharp points had been co- 
vered, it appears most likely, thatthe very weighty faUs of 
snow, which there must be here, in the winter, bring down with 
them pieces of rock, in the same manner as a large snow ball 
would collect grarel, and carry it on wilh it in its course. Massee 
of snow, faUing from the high peaks which bound the snow bed, 
if they chanced to collect more, and to take a rounded form, 
would have a prodigious impulse, and might roll to the centre of 
the snow valley, loaded with the pieces of rock they had involved. 

" It is not very easy to {Recount for the deep rents which la- 
teraect this snow-bed, without supposing it to be full of hollow 
places. It struck us, that the late earthquakes might have oc- 
casioned some of the rents. I ne\'er saw them before on other 
sDow-beds, except at Jumnotri, where they are occasioned by 
tJie steam of the extensive range of boiling springs there : per- 
haps there may be such springs here also. They are frequent 
in the Himalaya, and one might suppose they were a provisicm 
of Nature to insure a supply of water to the heads of the great 
rivers in the winter, when the suit can have little power of melt- 
ing the snow alwve those deep 



Abt. IV. — Historical Jccount of Diseovcj'ies respecting ike 
DoiAle liefraclion and the Polarisation of Light. (Cod- . 
linued from p. IGO. of this volume.) 
' Sect. Ill,— Continued. Account t^the Experiments ofMx 
Benjamin Martin. 

J. HE Second Essay of Mr Benjamin Martin is entitled, 
" Essay II. On tlie Nature and TVonderfiil Properties of 
Jtland Crystal, containing, 1. The Construction of a Telescope 
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with an Object (Jiass of Island Crystal, and a double Focus, 
2. The conslniction of a Microscope mtli a Magnifying Lens 
of Island Crystal, and a Double Focus. 3. The strange and 
singular property of a Prism of Inla-id Crj'stal, which refracts 
Rays of Light both from and towanis the Perpendicular, con- 
trary to all others. 4. An account of a Prism of Island Crys- 
tal, that refracts a beam into twenty different rays of coloured 
light, or exhibits twenty coloured images of one object." 

" Preface. — It seems to me that men of tlie greatest menld 
powers have a limit proscribed to the exertion of them ; else 
how can wcaccountfor Hupenius'sand Sir Isaac Newton's silence 
concerning the optical forms and uses of Island Crystal ? They 
were not only the greatCBl mathematicians, but the very greatest 
opticians that any age has produced ; and that not only in theory 
but in practice : The former had a large apparatus for grinding 
all kinds of glasses ; and the latter did not think it beneath 
him to employ himself in grinding prisms, lenses and mirrors. 
But not a word in either of these authors about prisms or len- 
ses of Island Crystal ; or of its multuple and colorific refrac- 
tion. Sir Isaac mentions the Polishing Island Crystal indeed, 
but in a manner as plainly shews it could be of no use, and it 
does not api)ear that he ever tried any experiments with a po- 
lished piece in the solar rays, or common light ; for if he had, 
he could not have missed a discovery of most of its amazing 
properties, which make the subject of the present essays ; and 
which would have put him upon a further inquiry into the na- 
ture of light, and the powers of bodies to refract it ; all 
must now be referred to the age which another Newtoo 
adorn! 
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" In the first part of this Tract I have given an account* 
several new properties of Island Crystal, and of the ^ 
modifications and refractions of the rays of light through I 
substance, very different from those which we observe in glass, 
or any other diaphanous subjects hitherto used in optics. To 
these I shall now add some otlicr discoveries which I have sin 
.made in this wonderful spar, not only in regard lojjWsm.t, 6 
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object-lenses of telescopes and microscopes, which I have long 
since constructed therewith. 

" In a. brass tool, whose radius is 4.4 inches, I caused to be 
ground several very clear pieces of this crystal, and they made 
good lenses for Galilean telescopes, as they were hard enough 
to admit of a very true figure and ix>!ish. In the same tool a 
piece of plate-glass was also ground. Note, these lenses were 
all of them plano-convexea. 

" The solar-focal distances of the glass and crystal lenses were 
determined by measuring them accurately in the sun-beams, 
as follows; AB (Plate V. Fig. 1.) the glass lens converged the 
parallel rays DA, EC to a focus at F at the distance Cr=:8.4 
inches. Suppose N the center of the tool, or convexity of the 
lens, and draw NAG, then- the angle of the incident ray AD 
will be DAN — ANC, and of the refracted ray AF it will be 
GAF ; and therefore it will be as AT : FN : : sine of inci- 
dence : sine of refraction : : 8.4: 13.8:: 3: 4.66:: 1: I.5S. 

" The plano-convex AB of Island Costal (Fig. 3.) being 
held in the sun's ray refracted them to two different Jbcuses, 
viz. F and^ The local distance of the least refracted rays 
was CF = Tj inches. Therefore the sine of incidence : sine of 
refraction :: AF : FN :: 7J : 11.9 :; 3 : 4.76 : : 1 : 1.586. 

" The pencil of the most refracted rays terminated oX.f, at 
the focal diiitance Cy=(i.l inches. Therefore the sine of in- 
cidence : sine of refraction : ; AJ": SJ"-,: 6.1 : 10.5 : : 3 : 5.16 
:: 1 : 1.72, Sir Isaac Newton makes this ratio as 3: B,23y/s 
formerly observed. 

" Having determined the two focal distances CF and CJ" in 
one lens, they are known for any other of a given radius of 
convexity, they being always projxirtional to the radii of the 
s^d lenses. For example, in a lens (plano-convcs) ground in a 
tool whose radius is 0.55 of an inch, the focal distances are 0.94 
and 0.76: because radius 4.4 ; radius 0.55 : : 7.5 : 0.94>, and 
:: 6.1: 0.76, 

" As the lens AB in the present opera has two focuses at. the 
distance FJ^=^IA inch, it will require two marks or circles up- 
on the inmost tube or drawer to which it must be tlrawn out 
and in, to adjust it to each focus respectively. 
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" The images of objects formed in those focuses F 
be in proportion to their focal distances CF and C/; and that 
image m the focus F, as it is largest, is also rathor the moK 
perfect of the two ; and I do not find but that one of theae jdd- 
fractions i84is much stated and constant by the lens as the other. 
^' The images being at so great a distance, viz. near 1^ indi 
apart, when one is seen distinctly, then only a skim or nebulous 
appearance of the other can be observed ; so that one image 
does not interfere with or spoil the view of the other. 

^^ If you draw out the slider to about the middle distanfe be- 
tween the two marks upon it, then both the images will iqppear 
imperfectly ; and, in this case, you will obsen-e the isAages aty 
projected on one side the image F, viz. at g^ in the plane of the 
'Fidd of View; and by holding the drawer very fast and in 
one position, if you turn the case round which holds the lensi 
you \iill observe the first image at jf, to move in a circular 
manner about the image at F, which will appear at rest. And 
it is further to be observed, that, in this motion, the position of 
the image g is constantly the same, or parallel to itself in eFoy 
pert of its circuit. 

" A concave eye-glass of 2, or S| inches focus will do best, 
as it gives a large field of view, the principal thing here to be 
regarded, and will magnify as much as a common opera, viz. 
9 or 8 J times. Such is the construction of a telescope of /*• 
icmd Crystal best suited, as I judge, tor the Amusemoit of the 
virtuGSO in this kind of pfuenomena, 

^^ A microscope constructed in the same manner with a smaD 
object lens of Island Crystal is seen in Fig. 8. where AB is the 
object lens whose radius of convexity is 0.55 of an inch, and its 
two solar focuses at the distance of 0.94 and 0.76 of an inch, as 
above specified, being a plano-convex, 

** In my Island Crt^^tal Microscope, the distance between the 
object lens AB and the eye-glass Gil, is 6 inches, and the focal 
distance of the glass GH one inch ; therefore, by adjusting the 
microscope to the small object DE, there will be two images 
formed successively at the focus F of the eye-glass, at the dis- 
tance CF = 5 inches. 

" The lens AB to form the image at F by the least refracted 
4:^ays, must be at the distance CE = 1.113 inch from the object 
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KD ; but at that distance the image by tbe most refracted rays 
will be formed at_^ at the distance C/'=2.44i inches, hence the 
distance between the two images at f and F will be Ff = 2.56 
inches. 

" Tlierefore, in order to view the image made by the great- 
est refraction, the lens AB must be pLiced lower at ab, to make 
the imageyrise to F, the focus of the eye-glass GH. The dla- 
tance Aa is about | of an inch. 

" The button or cell, holding the lens AB, lias a /lorixontai 
motion, and, by turning it round, the two images will be seen to 
circulate round a common center, and also one about the other, 
yet so that they always keep ])arallel each one to itself, and both 
to one another. 

" I shall only add, that I find, by experience, the best method 
of making those experiments is by making one fine hole (or 
more) with a pin in a black spot of a card, (a did/ or spade,) 
and laying it under the lens, you reflect a strong light through 
it ; which illumined liole makes two e\ceQent images for this pur- 
pose. 

■ " After the same manner you may make five small holes in a 
rig^t line, in the compass of -j'^di of an inch i these five holes well 
illunuDated will afford ten images, which will appear in two rows 
near together ; then, upon turning the cell round, you will ob- 
serve all tlie ten images in motion in a very curious manner, 
one rank moving up, then turning round the other, after this 
they traverse between, and go down ; and thus keep mutually 
and r^ularly moving among each other, Uiey in some measure 
make a microscope dance of images to the no small divertisemcnt 
of the Tyro in Optics. 

" Thus much for the construction of a. telescope and micro- 
scope with Island crystal. We now letum once more to spe- 
culate the wonderful properties of this substance formed into 
prisms, that have not yet been mentioned, or ever before ob- 
served. It has been hitherto allowed that a ray of light passing 
out of a dense solid medium into one that is rarer, will alieaj/s 
be refractedjroni t/te perpendicular in that point ; and this law 
of Nature was never found to have any exception in all com- 
mon refracting crystals. Glass, &c. nor even in Island crystal, 
liU ance I published my Jirst essay upon it. 
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Mr B. Morlin's Experiments on Island Cfjfaiat 
" For though I had IJicre slicwn tliat if a bearo cS ligbi 
AB (Fig. 4.) were let into a dark room through a hole in iht 
window-shut at A, and were to fsU perpendicular upon the nde 
ED of a parol lelopiped DF of Island crystal, it would pass di- 
rectly through it to the opposite side at C, and there, in maDj 
pieces of crystal, it will be divided into three parts, viz. CK, 
CH, CI; of which the first being unrefracted will shew an inuge 
of ihc hole A rfithout colours -, but the otlier two ports CH, CI, 
are refracted on each side from the perpendicular CK, and there- 
fore make two coloured im^es of the hole at H and I, 

" Even in those rare pieces (of the same ibrm) that separate 
the beam AB into twelve parts, each part is uniformly re&acted 
from Ihe [wrpendlcular ray in the middle on every side, as I 
there observed. And the same thing was thought to be the 
case in all refractions through priams, let the number of parts 
into which the beam was divided, l>c less or more. 

" But a lump of this spar or crystal (from the Peak in Diir- 
byshire), has lately convinced me that we arc not yet capable of 
discerning the limits or laws of the refracting powers of bodies; 
because in many prisms made from this large piece of I: 
crystal, it is proved to be fact, that the same beam r^ li^U 
sinff throu^t the prism will in part be refracted from the 
petuUctdar, and in part refracted towards iL 

" As this is so novel and singular a case, I shall illustrati 
by Fig. 5., where AB is a beam of light from the hole A in 
shutter, and incident ujwn the prism DEF in the point B, 
whence it is refracted to C in the other side ; and there it will 
suffer a strange kind of refraction into different sorts of rays 
follows, viz. (1.) There will he two parcels of rays CG and 
refracted from the perpendicular CF, and each of them ^i 
coloured image of the hole at G and H. (2.) Another part 
the beam is much more refracted from C to I, and there ex- 
hibits an image of the hole A, in much stronger and more vivid 
-colours, (3.) But there is yet a small part of the uriguial 
AB remaining, and which is refracted (contrary to the o 
into the rays CK towards the jierpendicular CP, and makes 
imag^ at K much less luminous than any of the other, yet 
all the diflercnt sorts of colour as they have ; but (■i.) The 
lours of this last image at K are quite in an inverse order to 
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Mr B. Martin's Experhnents on Island Crystal. 2fil 
colours of llie other Oiree at G, H, I ; for in them {as in com- 
mon prisms), the red rays arc nest the perpendicular, but in 
the rays CK they are farthest from it. 

" From the phenomena of this experiment, we are assured of 
a peculiar property and idiomatic dida^nce in the constitution 
and nature of this species of Island crystal. For here we dis- 
cover a power residing in every part of this substance, that a 
upon the paiticles of light in Uoo different and directly contrary 
modes, a thing perhaps never observed in the operations of na- 
ture before. Tlie same needle will be made to move in two 
different and contrary directions by magnetism, but then this 
magnetic power is found to reswfc in two different parts of the 
magnet. There are also experiments to shew, tliat light bodies 
will be moved in contrary directions by the action of electrical 
fluids; but these fluids possess not the same body, for one is 
found in glass, the other in amber. But, in the case befoii; us, 
if we say the refraction of the rays CG is occasioned by attrac- 
tum in the prism, we may, with equal propriety, say, the re- 
fraction of the ray CK is producetl by rcpidston, or that there 
is a pomer of a positive and negative nature residing in tlie 
same, and every point of the prism, whicli is a matter very dif- 
ficult to conceive. 

" The position of the prism in the Figure is such as makes 
the rays CG, GH, CI, CK, all stationary, that is, when the 
rays BC go through it parallel to the base DE ; and then all 
those refracted rays are as near to one another as they can be ; 
but upon moving the prism ever so little out of tliat position, 
you will observe a very quick motion in the two extreme rays 
CI, CK, towards contrary parts to i and k, while the two mean 
rays CG, CH, move very slowly to ^ and A. 

" And it is further to be observed, that the ray CK is not on- 
ly refracted in a direction (contrary to the rest) towarde the per- 
pendicular CP, but even so far that the image of an object shall 
appear considerably below the direction of the incident ray. 
Thus, let C ni be parallel to AB, then will the ray C be refract- 
ed below it to C /; and, therefore, if you view llie flame of a 
candle through the prism (posited as in the Figiu-c), you may 
make tlie image of the flame appear either below the candle 
seen from K, or to coincide with it as viewed in the direction 
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IJartin"* E.rpenments on Island Crt/m 
Cm, or to rise above it if viewed in the line C/, a plienomea 
never seen or Iieard of in a prism before. 

" It matters not in what part of the prism the beam J 
incident; for the effect will always be invariably the same. ! 
does it signify whether the prism be large or small, foul,^ 
clear, if you can but see the light through it, t 
thereof will ever he the same, as I have found by 
with many of them max^le from the same piece of spar. 

" There is yet another properly in this same piece of cryslai 
equally strange and astonishing, viz. That if it be formed into a 
prism another way, it will diswjver a twenty-fold power of fo 
fraction, or it will refract a beam of the solar light into twieBC^ 
different rays ; and of course it will exhibit twenty difiefeSt 
images of one object only, as the sun, a candle, 8:c 

" As these are such singular phenomena, I shall g^ve the me- 
thod of f()miing the prisms to exhibit them, as represented m 
Fig. 6., where AE is a piece of crystal of the usual rhomboid 
form. It is easy to sec, that every such rhombus consists of, 
and may be resolved into, two equal prisms, viz. ABDCEH 
and EFGHAC ; or, upon the other side of the obtuse angle C, 
you have the two prisms CDEFIIB and ABHGFC. 

" In the first case, if the second prism be ground away, it 
will leave the first prism ABCDEH, which, when polished, will 
exhibit the last-mentioned phenomena of the prism UEF in 
Fig. 5, of fonr images. 

n the second case, if the prism AGHBCF be ground 
fill rem^n the prism CDEFHB, that, when poUshed, 
will produce the twenty rays or images above mentioned. Sudi 
wonderful and different effects are occasioned by the i 
forms given to the same piece of Island crystal on its d 
parts. 

" This system of images appears iu the form of a rJiomboides 
ABCD as represented in Fig. 7. nith five rows of images, of 
four in a row, and all parallel to one another. It is with si 
difficulty that the two images of a candle in the acute a 
and D can be seen ; but by use, and a dextrous mana^ 
of the prisms, they may all be seen. 

" If in so short a time a multiple refraction from two to tw4 
ty times has been discovered, wlio can pretend to guess at t 
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Mr B. Martin's Expei-lmenis on Island Cryslul. 253' 
extent or bounds of this wonderful refracting jKiwer of Island 
crystal? Or by what metiiod can wc proceed to account for il? 
I once had a notion, that a number of fissures, discernible in 
some pieces, might be concerned in the cause of it ; but I am 
thoroughly satisfied now they are not. Sir Isaac Newton ac- 
counts for reflexion and refraction of light by the action or 
power of an undulating Jliiid, or subtle spirit, near the surface 
of polished bodies ; and since it is more than probable tliat all 
the parts of natural bodies are kept in perpetual motion by the 
action of the sauie subtle spirit or fluid, why may we not, by a 
parity of reason, say that the different and multuple refractions 
in Island crystal, may be occasioned by the undulations within 
the surface, as well as without itP If flis of easy refraction 
and easy rejlexion of the rays, within their substance, under 
various modifications, will not be allowed, a more plausible rea- 
son ought to be assigned by those who can think on one tliat is 
so ; it is enough for me that I can prove the facts, and verify 
every thing here advanced, however strange and astonishing, by 
a variety of easy experiments. 

" With respect to the figure of the several pieces of Island 
carystal, it is not to be supposed they are all of that regular 
Sorm of an oblUpte paralklopipcd, as represented in Fig. 1 of 
the Plate of the first Essay, though the generality of thenl are 
au(^. For tliis crystal spar, like many others, shoots out from 
a large base on the rock, into many irregular, uneven-sided 
scalenous pyramids, small aud large ; which, when broken by 
gentle strokes with a hammer, readily split and slifter into many 
peces, parallel-wise to the base ; and such as come out of the 
middle parts are of the figure alwve mentioned; but tliose on 
' the outside are of irregular forms, with opposite ludes and angles 
unequal. Some are like a u-edffe or isosceles prisms, some gita- 
drangular pyramids. Sic. 

" Again, some of these spars are very hard, and will take a 
fine pohsh ; otliers are softer, and though you may give them 
a polish, they will soon lose it. Some of these pieces are co- 
lourless and transparent aa glass itself, though few of these are 
to be met widi, as the greatest part is foul with mundie, and 
otlier opadous matter. Some pieces are of a yellowish hue, and 
others of a darker complexion ; all agree in having a double re- 
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Jruction and a iU)uhleJbcii.i, when gi-ound into lensca ; but 
differ m other respects, according to tlieir different species. 

" Before I qiut the subject, it may be proper to observe, 
the original particles of Iceland crystal derive all their 
derfiU powers and properties of acting upon, and vaiiouslv': 
frocting the raya of light, from a peculiar dispostion and 
atruction in their cojicrelc, compact, and solid state 
those very particles, when reduced to a fluid state, (discover 
such powers or action on light ; they do not so mucli 
doiihle refraction ; ihey only co-operate with the particles of 
dissolvent medium in producing a siTigle reaction of light, 
the colours are thereby greatly heightened and strengthened; as 
will appear by dissolving J of an ounce of the crystal in |^ths of 
an ounce of aqtiofbrtis, and putting the solution (when clear) iDio 
an hollow glass-prism, and dien measuring the refraction, in ihe 
same manner as for water, and other fluids. 

" One would think if these strange powers were inherent in 
the particles of the crystal, they would produce these effects in 
every transparent slate, v-iicther solid or ^uid; and, if you sup- 
pose the cause to be in the particles of light, then why should 
they not suffer the same refractions in their passage through 
tliem in ajluid, as well as in a solid state ? If the cause be not 
in the matter of the crystal, and of hglit, it must be owing to 
some special mudiflcation of the crystalline particles, in ihm 
solid or consistent state, which subjects them to the peculiar 
agency of a spiritits suljlillisiinius, as above mentioned. 

" Though all the phenonaena of Island crystal may be 
experimented with xhcjlame of a candle, or small bright 
of a window made by reflection from the surface of a convex 
speculum, or from the sun itself Wewed through the crystal, 
with a dark glass before the eye ; yet the most perfect and ge- 
nuine way, is by placing the prisms and parallelopipcds in the 
rays of the sun in the dark room ; and then the actual separa- 
tion of the rays, and all the variety of colours in each, will most 
beautifully appear to the eye, as they pass across the room, 
form the numerous images of the sun on the opposite wall, 
on the ceiling. 

" The metliod I take for this purpose is the following : I 
have abox or case about 6 inches long, fths wide and deep, with 
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IrMartio's Experiments on Island Cri/^t^.' 
a lid that slides on and off. This box is divided into six celUy 
in these I put prisms and porailclopipcds of glass, and Iceland 
crystal, with proper holes on each aide for light to pass through 
them. Then a box-holder being made of springy thin brass, 
with a motion every way, is screwed on to tlie apparatus of a so- 
lar microscope, in the room or place of Wilson's microscope; 
and the long box bang put into the holder, and the looking- 
glass adjusted to reflect the sun-beams horizontally, they will 
pass through the glass or crystal that is placed in them succes- 
sively ; and all the variety of refractions, and their coloured 
images, will appear, under all the advantageous circumstances, 
by the motion of the box, so as to produce the most delectable 
entert^ment to a curious mind. 

" And here I cannot help making a few reflections on the 
unequal, or rather iniquitous estimation of thiugs in general. 
What a value do we often set upon that which has no real worth 
at all ? Wherein does the preciousness of most precious stones 
consist ? And who can account for the princely esteem of an oys- 
ter shell pearl ? 

" Something, indeed, may be alleged in favour of the most 
extravagant valuation of a diamond ; but what is it ? why, only 
tills, that it exceeds all otlier bodies in transparency, brilliancy, 
and hardness ; yet all this amounts to nothing more than a su- 
periority of the common qualities of natural bodies : it has no 
new, singular, or peculiar property of its own : It may make a 
man more splendid, but cannot make liim wiser, at least by 
wearing it in his hat, or a diadem. On the other hand, how 
notoriously are things of the greatest value overlooked, neglects 
ed, or disestecmed ! Amongst a hundred other curious subjects, 
let Iceland crystal prove this truth, — a body of a most singular 
nature and endowment, yet little known or inquired after,— a 
subject without a compeer in nature ; for though amber *, borax, 
pebble, &c. are found to have a double refraction, it is in no sen- 
sible or significant degree. — No substance but Island crystal has 
a multuplc and mtdtifarimis refraction of hght, even to an im- 
known degree.^No crystal but this, with paraikl aides, pro- 
duces any colorific refraction of the solar rays. — No pellucid 

* By AmhcT the author must meaa MtSite, at ths separation of the njt cits 
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body but Island crystal refratts a lay of li^t, both Jrom aad 
toteards the perpend icuSar, in the santt; medium.— With Iceland 
crystal only, can you construct a microscope or telescope, milli 
a double focus. — ^'Tis by Iceland crystal we are taught how litile 
we know of the nature of light, and the mutual action between 
it and cummon matter. — ^'Tis by Iceland crystal we learn liow 
Oiiicb remains to complete a com|)ctent theory o( optics ; and 
bow small a portion of thai curious science dejictids upon the 
laws of refraction in glass. — In short, by means of Iceland crys- 
tal, it seems very probable, that po^iterity wiU have Laid open to 
them a much more extensive and perfect view of the fiekl of Na- 
ture, llian we, irith all our boasted iniproveownts, at presc4it en- 
joy. And whaCevcr others may think of Uiia substance, I es- 
teem it the greatest curiosity of Nature, and pregnant with fu- 
ture syatans of philosophical science. And, if my leisure hours, 
amusements, and experiments on this important subject, may be 
an exuteraent to others for further researches theiein, I sh:dl 
have all the houour and satisfaction tliat any author can wiah 
for, as a reward for his trouble *." 



Art. V. — Observatiotis on a New Gemis of Plants, hcUnig- 
vng to the Natural Order Gastromyci. By Robeiit Kaye 
Okeville, Esq. F. R. S. E, & M. W. S,, Sec. 

X BOFESSOH LiKK has, in the third volume of the Memoirs 
of the Society of Friends of Natural History of Berlin, dititri- 
buted the^n^ into four natural orders, retaining as true 
Fungi a comparatively small number of genera. In that high- 
ly meritorious essay, the celebrated Professor has done more to- 
wards a rational arrangement of the obscure plants of this diffi- 
cult department of botany than perhaps any other author. 

His third natural order, Gastromyci, is composed of those 
fungoid plants which have their sporules contained within one or 
more coverings ; a principal section of which order, is formed of 
those genera whose sporules are intermixed with a mass of fila- 

* We have been ind lala af these iwo scaice e9Gn7a to Mr 
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Mr Greviile on a Xeio Geitus of IHaiils. 
ments. It ie here that the plants range, of whicli I am about 
to speak. 

Persoon, in his Synopsis Fxmgorum, has thrown together, 
under the genus Scleroderma, several very anomalous speaes, 
especially the three first Sclerod. pistillare, he probably had no 
opportunity ol' disEccting, or he must have perceived its pecu- 
liar structure. I have recently, however, had the satisfaction 
of examining this curious plant, through the liberality of my 
fiiend Dr Grabame, Professor of Botany in the Univeraty of 
Edinburgh, to whom specimens were communicated by Mr 
White of Madras. The very remarkable character of the 
stem passing through the peridium to its very summit, suffices 
at once to remove it from Sdtrodcrma ; bnt anotlier equally 
striking peculiarity is the dehiscence at the base of the peri- 
dium, a circumstance which Persoon himself notices, as be- 
long^g to his Sclerod. carclnomaL: This species also, I have 
no doubt, ought lo be separated along with Sclerod. pistUlare, 
as it has the same general form, and a cylindrical stem, added 
to. the peculiar dehiscence. Persoon does not appear lo have 
seen it, «id from the loose and brief manner in which he has 
noticed it, a doubt even exists whether it may not prove the 
same as the other, an idee the localities rather tend Lu confirm. 
I have, however, never seen the latter species, and can only 
judge of its affinity from Persoon's description. In the dispo- 
siUon of the filaments within the peridium, Sclerod. pistillare 
differs materially from the rest of the genus. They arise from 
the percurrent stem, and pass in a straight horizontal line to the 
outer wall or peridium, to whjch, however, they are scarcely 
attached ; among these filaments the sporulcs are profusely scat- 
tered. Perhaps by '■'^bri.i rcctis'^ Persoon intends to express 
the same character in Sclerod, carcinomak. 

Of these two plants, therefore, so remarkable in their exter- 
nal form, and more so in their internal structure, I propose to 
constitute a distinct genus, which I shall name Schweinitzia, 
in honour of the excellent mycologist Schweiniz, one of the au- 
thors of the Cmispectiis Fungonim- in Lvgniia superioria Agrq 
tfitk iensi crescent iiitn. ^ • # 

nil. NO. ifi. Apim, isaa."! 
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SCHWEINITZIA. 

Gen. CnxiL'^Peridium stipUatum^ ad barin dehUceng. Siipes 

perairrens, 
L S» pUtiOariSf clavata ; peridium oblongum ; stipte torlo 
valido^ basi bulboso tomentoso. TdL 

ScLBsoDEAHA pistillare. Pers. A^n. Funff. p. 150. 

Lycopebdok pistillarc. Linn. SysL Veg. ed. 15. p* 1019. 

Hab. In India Oriental! ; ad terrain. 

Desc. Tota planta stramineo, demum rufescensy spitha- 
ma?a. Peridium simplex? oblongum, stipite quadruplo 
crassius, mcmbrand scariosd vestitum^ ad baam imgfAi- 
riter ruptum ; intus, sporulis ferruginiis et filamentk 
rectis borizontalibus repletum. Stipes percuirenis eCpeti- 
dii summitati adnatus, elongatus, eylindricua, tortm^ 
validiis, suberosus vel sublignosus, ban bulbostis, toraeil* 
tosus. 

S. S. carcinonudiSy ^^ clavata, stipite cylindrico : fibris needs.** 
Pers. 
Scleroderma carcinomale, Pers, Syn. Fung. p. 151. 
Lycoperdon carcinomalc, Linn. Supl. PI p. 458. T%inb. 
Diss. Acad. v. i. p. 274. (fide Persu) 

Hab. Ad Caput Bonsd Spei in acervis formicarum. 

Pulvis et tomentum fusca. (Ex Pers. 1. c. p. 153.) Aaspedes 
distincta* ? 

Explanation of Plate VI. 

Fig. 1. A plant of the natural size. 

% A longitudinal section of the same. 

3. Filaments and sporules, highly magnified. 

Edinburgh, ) 
Dec. 20. 1822. j 



* Scleroderma kerculaneum of Persoon (Lycoperdon herculaneum of Pallas)^ 
fh)m the description, agrees in some points with our genus Schwemitsia ; but dif- 
fers in others. From Scleroderma it is undoubtedly distinct, and will probably 
form another genus. 



Art. \l.~-^iacellamiousNoCif£S in Natvral ffktori/^ hy Pro. 
fessor Blcmkneach, viz. \.. Account of_ the Sfww Qphthid- 
mia, leith the Methods emplajed. in firgveB,tmg U_i %■ Rth 
marjcable Irritability of tfte Toiiffue '; 3- Tlie Xantfmf'ta 
of Jawtdked Persona ; 4, Oa the Prickle of tjtc. Ej^lremit^ 
qf tlie Tail of (Ac Lioit ; 5, Domestic Sheep a^am become 
wild; 6. T/te Gcniiine Opsian Stone. 

1. Account of the Snow Ophthalmia, mit/i tite methods emphycd 
for preventing it. 

,2Venofhon, in his account of the expedilion of tliQ youngeir 
Cyrus, relates, that when the Grecian army, was cwffifflng the 
snowy mountains of Aimenia, between tlie Euphrates and Pha- 
as, in the middle of winter (which answers to tiic beginning of 
January according to our present mode of dividing time), many 
of the soldiers were blinded by the insupportable brightness 
erf the snow ; and that, with tlie iotcntion of preventing or 
curing this annoying affection, they bound something black 
(/"Ami T() before their eyes *. 

It appears that this snow ophtli^hma, of which we sometimes 
aee examples even among ourselves in tlie winter season, is en- 
demic in alpine and northern countries; so that the Laplanders, 
when returning from tlic chase of the wild rein-deer, arq for 
Bome days almost entirely destitute of sight -f-. The Greenland- 
ers are affected with this disease of the eyes chiefly in the 
months of May and June, and if it continue longer, they at. 
tempt its cure by making an incision in the skin of the upper 
eyelid^. The Esquimaux labour under this ophthalmia more 
e«f)e<aally when the surface of the snow, whieh covers the ground 
on all sides, has been partially melted, and agmn, by the action 
of frost, converted into a solid crust. To the incapability of 
bearing light, there is at first joined a disagi'ccablc sensation, as 
if grains of sand had fallen into the eyes, which, as the disease 
advances, increases so as to resemble the effect of the strongest 
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gtemutatory powder, aiid they are smed, at t]ie same timt^ 
with a very violent tonic blepliarospasmus. These aSectioiu 
sometimes, though rarely, disappear in ten days, but not un&e- 
quently they remain for four weeks*. 

Of the mechauical remedies used by the savages to prevent 

" this blindne^ which results from an inlense glare of light re- 

Sected from the snow, I may mention two which happen to be 
at hand ; one of them is of the same kind as that mentioned by 
Xenophon, and is at the present day much in use in those 
Dorthern coimtries, — something black, which is stretched before 
the eyes ; that is, a sort of net-work or gauze, made of horse- 

I hair, a little convex anteriorly, lest it should impede the free 

motion of the eyetds. There is a specimen of this preventive 
machine among the curiosities of our academic museum, pi-e- 
seoted by M. De Asch, to whom I am indebted for innumerable 
articles supphed to my collection of natural objects, with a note 
attached, signifying that it is in use among the Tartars, espe- 
cially when hunting or travelling in winter, and that it is called 
in their language Kaar-yoedik, which means eye-bandage +. 

The other of these machines is constructed on a very diffe- 
rent plan by the Esquimaux, on the coast of Labrador. Al- 
though we find many things related by Ellis, Crantz, and other 
authors, who have viated those eastern shores of America, re- 
garding the wonderful sagacity with which the Greenlanders 
and Esquimaux construct their snow spectacles, or snow eyes, 
as they call them ; yet, as they seemed to be neither very accu- 
rate nor clear, I applied to one of the missionaries that he 
might give mc a more correct account of the matter, in as far as 
regarded the part of the country in which the colonies of bis 

I brethren had been established. This benevolent man afforded 
me the necessary information, and moreover sent me a specimen 
of those spectacles, made by the Esquimaux themselves of the 
colony of Hoffenthal, on tlie Labrador coast, and which, both 
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with the Methods emptied in preventing it. 
with respect to simplicity of de^gn, and accuracy of adaptation 
to the end in view, testiiies the great ingenuity and acuteness of 
these savages in alleviating the inconveniences of their mode of 
life. 

A few words will suffice to illustrate the figures by which thia 
machine is represented. It is made of a very smooth wooden 
substance, like poplar, of that remarkable, and, in as far as 
', regards its origin, as yet enigmatical, kind, which is driven 
; upon the northern shores of the globe. The posterior sur- 
I face, which covers the nose, is pretty deeply cut, to pre- 
vent it obstructing the free motion of the eye. There is a 
notch cut on each side, at the lower margin, which is applied to 
the cheeks, and which is scai-cely subservient to any other 
purpose than to afford a passage to the teal's, which are rapdly 
secreted in an inflamed eye. The upper nJargin of the fore 
ride, is more prominent than the under, so as to protect the 
eye from the snow, or act as a shade in keeping off the sun's 
rays. The other side is blackened with soot, so as to ab- 
sorb a part of the dazzling light. Lastly, the apertures made 
for vifflon are in the form of narrow slits, and so placed as 
to correspond with the eye, having the lids nearly closed. I 
have of late, unfortunately, had occasion to try this machine, 
bdng troubled with a severe and obstinate tonic blepharospas- 
mus, which has continued for several months ; and when it was 
necessary for me to look minutely at anatomical preparations, 
or other natural objects, in a clear light, I have found nothing 
of equal assistance, or so convenient, as these Esquimaux spec- 
tacles of which we speak. Moreover, what all have testified, 
who, seeing this machine in my museum, have made trial of it, 
— it answers the purpose of a telescope ; and Ellis says, that 
the savages just mentioned, although they are less dazzled by 
the brightness of the snow, apply it to their eyes only with the 
view of observing remote objects more distinctly *. 

^^^^^ S. Remarkable Irritability/ of the Tongue. 
^^^BFe shall be^n with Ovid's description of the very lively ir- 
^ntabdity in a tongue that had been newly cul out, when he re- 

* F«SG 113. Golttngen edition. 
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latcs tfic cruel deed of Tcreiis King of Thrace, i^rpetrated 4 
on Philofliela tlic sister of his wife Procnc'. 
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Ipsa jocct, inriEque tremnti iOiniQnnujn aCrcc, 
tflque aalire aotet inslilalffi cauda colubrs, 
Pulpilal, et morlenB dominie vestigia qusrit." 

Wliicb, in truth, I had been accustomed, as often as I read 
to refer to the well known licence of poets, who assume an equal 
power with painters in matters of this kind, until my own ocular 
experience taught me, that the description was iu no way u 
sistent with truth. 

For when, cwitrary to the opinion which I had hitherto 
concerning the remarkahte iriitability of the tongue of men, 
of other mammalia, I saw that Sir Everard Home, whu has difr 
tinguished himself by his physiolo^cal investigationB, so tn^di 
diminished the vis insita of the organ in question, as to pro- 
nounce its muscular fibres to possess a smaller degree of irritabi- 
lity than almost any other part of the body j-, 1 determined 
satisfy myself regarding this point, as well by instituting e; 
BientB myself, as by consulting the observations of others. 

And nowhere did I expect to find a richer harvest of 
vations upon this point, than in the numerous writings on tlie' 
subject of the Hallerian irritability, in which innumerable ex- 
periments, instituted with the riew of supporting or of subv^t- 
ing the doctrine of muscular excitement, are described. 

But as it not unfrequently happens, with regard to disqui^^ons 
of this kind, that one may find among them every thing bot 
just what he wants, this I found to he the case here also; and 
I was not a little surprised, that notliing occurred, either in the 
■writings of the first President of our University, on the subject 
of 1m8 celebrated discovery, the heads of which are contained in 
the commentaries of the Royal Society, or in the works of otber^ 
whether his supporters or adversaries, in the way of esperii 
iW observation upon the irritability of the tongue. 
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Nor was I more fortunate in searching tlie writers upon GaJ- 
vanism, as it is commonly termed, in which also I found my- 
self haffled in the liopes which I had cherished. 

In tlic great and immortal physiological work dl Haller, 
which may be considered as forming the pandect of that study, 
all that is said upon the subject is contained within the short 
limit of a remark of three words, namely, " irriUdAlUate Urtgua 
gaudct^ — tile tongue possesses irritability *. 

As notliing, therefore, was to be g^ned by consulting authors, 
I began the more diligently to observe for myself, and, whenever 
an oj^rtunity presented, cut out the tongues of warm-blooded 
ODtmals, which liad been killed for other purposes, of dogs, cats, 
goats, sheep and rabbits, and in all these, althougli thCTe was 
a considerable difierence in different individuals, even of the 
.same species, I was struck with the irritabihty of the yet warm 
tongue, under the excitement of cliemical as well as mechanical 
stimuli ; of which cKperiment I may adduce one in the present 
place, as exactly corresponding with the description of Ovid. 

I had the tongue of a four-year-old ox, which had been killed 
in the common way, by opening the large vessels of the nock, 
cut out iu my presence, while yet warm, and at the same time 
the heart, in order that I might compare the oscillatory motion 
of this organ, which is by far the most irritable that we are ac- 
quainted with, with the motion of the tongue. And when I ex- 
<»ted both viscera at the same time by the same mechanical sti- 
muli, nauielv incisions of a knife, and piicks of a needle, the di- 
vided tongue appeared to all the bystanders to survive the 
heart, by more than seven minutes, and to retain the oscillations 
of its fibres ahogether for a quarter of an hour; and so vivid 
were the niovenients, when I cut across the fore part of the 
tongue, that the butcher's wife compared them to those of an 
eel in a similar condition, quite iu the way that Ovid has com- 
pared tliem to the motions of the tail of a mutilated snake. 

To these observations made upon animals, I may add here a 
similar one made upon tlie human tongue itself, the knowledge 
of which I owe to my excellent friend and much respected coL 

Lgue, Reimar. 
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A boy in Hambiii^h, who was severely affected with efaiepey, 
bit the fore part of his tongue in a violent poroxysdi, in such ■ 
manner that it udhored only by & thin slip. This segment, 
therefore, as being not Only useless, but very inconvenient to the 
patient, it was immediately judged necessary to cut off: And 
when the phyaician, the illustrious Chaupefie, placed it upon 
his hand, he was surprised to see it palpitate strongly. In tnia, 
however, to guard against all deception, as the motion mi^' 
have depended ti|Kni the action of the muscles of his hand, it 
placed the bit of tongue in the l»ttom of a window, and even 
then it continued to move for several minutes, insomuch 
it even seemed, as all the bystanders testified with one accord, 
to change place a litrle, and creep forward. External sfinni^' 
the prkk of a needle, or the application of salt, alao exdl 
similar mottnn ; scarcely, however, differing in any fray Hfota 1 
spontaneous ones, ' * 

I am iheretore much misiaken, if the muscular aul 
of the' tongue is not poseeBsed of a remarkable degree of 
ritability ; and Ovid hae described its phenomena with ^cqitisitif 
^ndnon. 

^^. , , 3- The Xanthoopia of' Jaundiced Per aona. 

Tb^ <^Uiion that objects are seen by people aHectoJ .wil 
jaundice of a yellow colour, has been so generally prevalenl,ili 
nearly two thousand y^ars, that it has metaphorically 

it9, ^,,^ying. More particularly known is the passage 
;rt;l^G till ttiis subject : 

^nrida— Gunt quicca^que tueutui 
Arqiiati, quia lurorii rtc cuipuie Eonun 
Semina multa fiunt aimulacris obvia renim i 
Ktrfw m Miiltaque snnl oculis in eonim deniijUL' miitn, 
ftura conlage sua paltorilius omni» pinguni •. 

In the same manner his cotemporarv Varro says, that' 
diced and lethargic people see things, which are not in r^alil^J 
yellow, just as if they were so ; and after these Galen ^, and 
^numberless tbllowers, down to Boerhaave X, and hib adheTeifla* 
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iMercuhaliR* was llie first, in as far as I know, who called this 
assertion, regarding Uic yeltowisli vision of those who labour un- 
der icterus, ill doubt ; and in iutci" times Hailer t, and ^or- 
I S^'^^ t' among others, have been ^milarly inclined. 
[ X-astly, a middle opinion bei^een the two has been held 
p by many after Hofrmann§, Durazzim, Biizzi, and Fercival ||, 
[ who acknowledged, that the yellow vision in question does in- 
[ deed occur in some cases of icterus, though rarely, and who 
> placed the fact beyond dispute by accurate investigation, as well 
I OS occasionally by the anatomical dissection of tbc eyes of pa- 
tients who died of jaundice. 

ijut, on consulting all these opinions with care, that rarer 
Xanthoopia (as it may be called) of jaundiced persons, seems to 
be in this condition, that it supjwses at first a yellowish tinge in 
the pellucid media which transmit the rays of light, especially of 
ihe aqueous humour and crystalline lens ; then a not so gentle, 
I but more sudden attack or increase of the disease ; and, lastly, 
both a vivid perception in the sen^>rium and application of. the 
mind. But as these seldom hap))en at once in icterus, wo can 
ea^y comprehend why very few patients in that disease com- 
plain of the yellow lint of objects. On the contrary, I knew a 
lady of excellent talents anil accomplishments, who, on a sudden 
and severe attack of icterus, saw at first linen of all kinds, 
towels, Sec. of a livid or dusky hue, and as if tliey had been ill 
washed, or not properly bleached. But those, upon whom the 
disease seizes slowly, advancinf;; as it were step by step, no more 
experience this yellow hue of objects than old people do, hi 
whom we have known the crystalline Ions become livid in very 
advanced age. Should this tinge take plate in one eye only, tin- 
other remaining u neon tarn inntcd, that diversity of colour in white 
and shining objects, would be no less easy of observation, than in 

■ Vaiur. Lection. 1. vi. p. 357. of the Paris ed. of 1 383. 
t Ad Boerhaar. Pralecl. l. vi. 1. c, aod his Elemenl. PliyslaL, and v. p. 4B8. 
t De Scd. et Caus. Mortwr. &c. ep. iinvii. art. 8. vol, iL p. 7t of the 
Venice ed, of 1761. 

§ Seo his Works, v. iii. f. 309. 

II See his Works, Literary, Moral and PhiloKophitnl, cd, of 180T. v. iL p. Si9. 
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patients, who, aft^r depression of cataract, sec ihc objects, from the 
use of sulpliate of copper appliinl to the diseased eye, oo whidi 
they look with it, of a colour soraettmes vergiug towards blue*. 
And a somewhat ^lilor vi^tion of sight is known to lake [Jace 
in those who have, for a long time, kept one eye applied to diop- 
trical instruments. Thus the celebrated philosopher, Jain» 
Rubault, after looking, witlioul interruption, for twelve hours, 
at a distant liattle, by means of a telescope, from tliat tiiw 
&rth saw every object with his right eye, which he had Iicre fa- 
tigued B» much, of a different colour from what it bad when 
viewed with the left. And the same circumstance happened to 
myself, after being assiduously employed, for several days, in 
making observations with a compound microscope. 

But what is commonly told of the two celebrated pajnlers, 
J. Jouvenet -f and Gavin Hamilton ^, docs not appear at all like- 
ly, viz. that they did not apply the colours with great prcciaon 
in their paintings, because they both laboured under a anilat 
organic disease of the eyes, and so could not depict the calpini 
of olfjects with the accuracy of nature. For allhou^ we aJlof 
a disease of this kind, yet wc cannot but tliink that tbeyaur 
their own paints in tlie same way that they saw the objccO 
which they panted, so that they ought to appear to the specU- 
tors tempered in an C([ual manner, and so as to correspond willi 
nattire. 

4. On the Prickle at Ike extrevuty of t/w Tail of the Lum. 

Homer §, and many other ancient poets, bolli Greek and I* 
tin, when they describe an enraged lion, relate that, as liucu 
says IJ, he stimulates h'miself with blows of his tail. And Pbif, 
indeed, calls the tail the index of the lion's mind ; for, says li^ 
" when the t^ is at rest, the animal is qniet, gentle, and seems 
pleased, which is seldom, however, the case ; and anger is 
much more frequent with him, in tlie commencement of whith 
he lashes the ground, but as it increases, his sides, as if with the 

• Jos. Mohreohoni in Wiener. Bejtr. zur PniotiBhen Arznaykunde, »oi. L 
t Voltaire, in hli Siccle de Louis XIV. 



^ Voltaire, in hii Siccle de Louis XIV. •% 

* According to liic ojnnion of his iiluEtrioos (Hends Wiackclmann and Maa^^| 



Ft the Prickle in the LioiCs TaU. 
view of rousing it lo a higher pitch*." Again, Alexander 
Aphrodisiensis has among his problcmata the following: "Why, 
uncc the moving of the tail is, in most animals, a sign of their 
recognition of friends, does the lion lash his adca when enraged, 
and the bull in the same manner P"t 

But the andcnt wimmentator of Homer, who commonly goes 
by the name of DiJymua Alexandrinus, asserts, with reference 
to the place of the Iliad, which we have cited, " that the lion 
has a black prickle in its tail among the hair, like a horn, when 
punctured, with which it ia still more irritated by llie pain |." 
This opinion, however, which has been noticed also by late 
commentators §, we were the more disposed to take for a mere 
fiction, that no anatomist, who had possessed an opportunity of 
dissecting a lion, had hitherto made mention of any prickle of 
this kind |{. 

I had the good fortune, however, when, through the muni- 
ficence of a friend, to whom I owe so many splendid ornaments 
of my cabinet, I was presented with a lioness, which had died 
very soon before, to find, in consequence of an anxious search 
which I had made, in order to satisfy myself regarding the as- 
sertion of the Greek scholiast, a very smaU dark-coloured 
prickle in the very tip of the tail, as hard as a piece of horn, 
and surrounded at its base with an annular fold of the skin ; 
and when I cautiously dissected the hide in this place, I found 
a singular follicle of a glandular appearance, to which the 
prickle firmly adhered. (See Plate IV. Fig, 8. in last Num- 
ber.) All these parts, however, were so minute, and the little 
homy apex so buried among llie tufted hairs of the tail, that 
the use attributed by the ancient scholiasts cannot be regardetl 

• Lib. viii. f Problenm cxtviii. 

+ XfXf' ^ Ti (r T^ (Ugs aut/tifftt tui ■rpj^Sr Mrr^Kt ^iAsi, Jf "stitritt, iip 
K ttfTTtfute^ (some read rmmfa'ts) n-Aioi ay^iavtm. p. 596. Oxf. Ed. 
.169s. 

The Banie is more condselj repeated bj Eiutalhius, at this place, and under [he 

% See, for example, H^jie ObBervat. in Iliadem, VoL iL part 3. F. 43. 

II Even Franc Serao, who gi /ta an BCCuratB description of the lion's tall, make* 
no menlion of it. — See hie Comiileraiwats iiua;. /atli: lojira un kmf, in Ihe G9Ui 
page of hit Opus coli di Jiiica argumenlo. 
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as any thing else than itna^nary ; but the structure of the a|i> 
gan 18 BO elegant, and its form so regular, that it caiiiiotp» 
sibly b^ considered as fortuitous, or what is commcxJy caU 
a lusus fuxtura. I leave to others, who may have an opp» 
tunity, to inquire whether any variety be observable in itsoofr 
formation and size, as connected with a difference of age cr 
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5. Domestic S/ieep again become Wild. 

As scxne kinds of domestic animals, hogs, for examjde, ol^ 
rabbits, &c., are evidently referable to their original stocfat 
so, on the other hand, there are many others which seem b 
much altered from their original state, that they are now no- 
where to be seen in nature, that is, in a wild state, nor can ve 
pronounce with certainty what was their native country. Thui^ 
it is impossible to say with precision, what was the original coiB* 
try of the horse or dog, provided care be taken not to confomil 
the offspring of tame individuals, which have got loose and i» 
tired, to uncultivated places, with truly wild animals, which haie 
been so all along from their origin. For, to mention an.o- 
iample, whole herds of wild horses are now found in the woods 
of Pa,raguay, although, as is well known, no animals of die 
species existed in the New World, before the first arrival of the 
Spaniards there. In the same way, the classic Oviedo, one of 
the first writers on the New World, mentions that other species 
of domestic animals, dogs, cats, oxen and hogs, which had been 
brought to America by those Europeans who first took pofl8» 
sion of it, had afterwards become wild by chance, and had pro- 
pagated •\'^ 

In the same manner, numerous cases have been observed in 
Europe, of dogs, cats, goats, oxen and horses. Only of the 
sheep no example had hitherto occurred to me ^, until, perusing 

* We have observed a similar prickle at the extremity of the tail of the leopnd 
—Ed. 

•)- On the subject of European dogs run wild in America, consult our ooUe 
friend Alex, de Humboldt, Ansichten der Natur, Part i. p. 87. 

X For what Olcndorf '^hich have become wild in the lofty moun- 
tains of the West Indi£ does not appear to rest upon a very firm 
foundation. — Sec his C icr Evangdiscken Brudery &c. vol. i 
p. 84. 
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. the very learned work of Vincentius, I fell upon the remarkable 
[place where Nearchus, ia his description of a sea voyage, re- 
lates, regarding the inland Cataia, which was desert, and conse- 
[crated to Mercury and Venus, ^tuated on the coast of Carmo- 
nia, that the inhabitants of the neighbouring islands carried 
thither sheep and goats yearly, and sacriUced ihem to the god 
and goddess, and that these animals, in course rX lime, became 
. wild in the deserts *. Concerning the wild sheep in Plirygia, 
of which Varro t mentions that many flocka are seen there, I 
cannot presume to decide. In the mean time, however, even 
these may be considered as domestic sheep run wild, with 
greater probability, than as being of the Capi-u Amnion species, 
"as was the opinion of Pennant. 

6. The Genuine Opsutn Stone. 
Not to leave Mineralogy altogether untouched in these mis- 
cellaneous notices, we embrace the opportunity of adding a Few 
words r^rding the Opsian Stone, aiforded by the Pcriplus Mans 
Erythran, which accurately points out the native place in wliich 
this fossil occurs on the coast of the Arabian Sea J. And, as 
I learned from the classical commentaries of the Dean dt 
Westminster on the subject §, that the illustrious Salt, so c'ele-^ 
brated for his travels in Ethiopia as well as in Arabia and the 
Indian Peninsula, had visited that place, found the op«an stoht 
there, and brought it to England, and being dearous of seeing 
this hitherto problematical fossil, I was presented by our accom-' 
plished colleague with two of his specimens, which the aliove 
celebrated traveller had gathered on the sandy shores of the 
Ethiopian Gulph Howakih, N[>rth Lat. 15° IC, in the month 
of January 1809 || ; and which I was convinced would, at first 
Bight, settle tlie various dissensions regarding the opsian and 6p- 

* Et TWUTBr (mm) int fnt apiiTai B tui mfiiixui t^s^hto; xai myp;, 

Tlm»i ijufun;, (p. 59.) 

+ Page 839. Gesoer'a Editioti, 

$ CoBiiBCTce and ffafigaliou. of the Jncientt I'n (ie IiuUan Ocean, in two 
vDlumes, London, 1807, lo which are aHiled [he Vm/agc of JVeorcAm, nnd Iho 
I^r^iKt if tit ETylham Sfa, Oifbrd, ISUO, by WiUiam VincenC 

I Ibid. II Sail's Fayagi- lu AhgmiMn, London, ISI*, p. 132. 



I 



B70 Mr Harvey oit the Metlwds employed Jbr examaurt^ 

ndian stone *, as witl appear from the oryctognostic (ksungna 

tnado up from the spcdmens which I liave in my possessoo. 

The colour of this stone was raven-black ; but on one i 

&CC of polished specimens there was an appearauoe of pod 

streaks, of a somewhat paler colour. 

The form in which it occurs is subglobular, obtusely 
Jar, which is compared by Vincent to that of a potato. 
The size of the specimens is that of some inches in 
Liustre intermediate between ^tchy and glassy. 
Fracture small conchoidal. 

Opaque, unless in very thin plates, which, in the ligjilB 
candle, are somewhat translucent, pas^ng from greytodi 
leek-green. 

Hardness very great, admitting a high polish. 
: Specific gravity, g.HO. 

. All these circumstances, in short, demonstrate, tl»at the ge 
bine ^i^thiopic opsian stone, again discovered of late yesi^l 
rliitherto seen by very few mineraJo^sts, is identically then 
^,with the common Obsidian, which used formerly to goby 
^improper name of Iceland Agate. 



Aet. VII. — Account of the Methods emphycd _fiir Examm 
the Popidaiion Returns of Plymouth for the year 1821, i 
iAfi consequent discovery qftlie Registered Seatnen fiavingl 
included in the Census nf\SiW, contrary to the terms of ^ 
of Parliament relating to ilte Population of ike United Ail 
K|. dam. By Geobge Hakvey, Esq. M.A. S., M.G.S., &c. 

An a note attached to tlie first part of my Essay on the A 
lican Population, printed in the preceding Number of 
Edinburgh Philosophical Journal, I briefly alluded to a p 
whicli was successfully carried into execution at Plymouth, 
the year 1821, for ascertaining the population of that 



■ c f. Inprimis Andr. Libanii Singularium, p. iiL p. 766.— SnlmasiuB in Sdl 
ntim, p. 91. 804. — C. <»»ri.' ■=^ in yikm. de i'Acod. dea IniicriptiaoH, voL 
p. 4ST.— Ad. Fabro' " -"^Iti suUo scienie c suite arte, u xl. p. 3C 

Andr. I. ReUii, Obsa id, Lund. IT99, 4. ; ci Chr. Aug. 

4e tltcophE^ Lcp Bnl.foL 



tfie Popvhtian Returns of Plipnoulhfor 1821. 
and by whicli means the number oi' inhabitants was very cor- 
rectly ascertained, and much useful information derivetl from 
the attempt, as a groundwork for other inquiries of a like kind. 
In the progress of the investigation, however, it happened, that 
some uncertainty appeared to exist in the population returns for 
one of the two parishes composing the town ; and upon sub^ 
mitting the results of each parish to the operation of the same 
algebraical test, the conclusions were not found to accord with 
each other. The details of the inquiry may possibly be of some 
practical utility to the cultivator of statistics ; and hence a short 
account of the investigations which led to the curious discovery 
of the Registered Seamen having been included in the former 
census of the people, is added for his satisfaction. 

In the note before alluded to, it was remarked, that the town 
was divided into a number of small sections, and two gentlemen 
^)potnted to each. The returns for each section were collected 
as soon as the enumeration was completed, and the aggregate 
amount of the bouses, families, persons, and other particulars 
relative to the census, was then found for each parish, abd from 
which the following comparative Table was deduced, by cran- 
paring the several results with the corresponding particulars io 
the returns of 1811 . 

Parish of SI Andrew. Parish of Charles. 

Inhsbiled Hduicb, Increment, 137 Increment, 180 

Familiei, - Increment, \ii Increment, 75 

Persons, ■ Decrement, 133 locremeul, 931 

On finding large increments in all the particulars appertain- 
ing to the parish of Charles, and that the inhabited houses, and 
families of St Andrew, likewise presented additions of a cor- 
m^KMiduig kind, but that in the persons actually enumerated, 
there vas a decrement^ some curio^ty was necessarily excited, as 
to the causes which could have possibly produced results of so 
Tcry dis^ilar a nature, in two parishes perfectly contiguous to 
each other, subject to the same vicis^tudes of mortahty, and in- 
fluenced in corresponding degrees by the ordinary tide of events. 

The fiist natural step in an inquiry of this kind, was to dis- 
cover how far the supposed anomaly was sanctioned by the re- 
{^sters of marriages, baptisms and deaths, preserved in the pa- 
rish records, A reference to these, however, only tended to 
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prove that some mystery hung over the returns of the male pop. 
lation of St Andrew, because the marriages and bBptismsof tli 
parish had received very large additions during the preoeda| 
ten years ; and the register of burials for the same period ib 
proved, that no undue rate of mortality had prevailed, sotsi 
any way to account for a decrement in its population.* To & 
cover, therefore, the probable cause of the anomaly, it was deai> 
ed expedient to submit the returns of each parish to the totrf 
tlie same law ; and for this purpose, the prindple was employv^ 
of supposing tlie annual average excess of baptisms aJbcfd b> 
ridhy to bear a constant ratio to the contemporaneous popi^ 
tian ; and the proper application of which theory, fumishei tk 
equation 

A=P(l+0«, 
in which A denotes the present population of a parish, P tb 
amount of its population, when the former enumeratioB mi 
made, n the elapsed interval in years, and I the number oria^ 
from the division of the average annual excess of baptisms above 
burials, by the antecedent population of the place. In the {)»• 
sent case, the values of these elements are as follows, for the a* 
spectivc parishes : 

St Andrew. Charles. 

P = 12339 P = 8464 

74= 10 nz^ 10 

/ = .0106 I = .0106 

Hence, by adapting the representative equation for the presgd 
state of the population to logarithms, it will awume the fan 
of 

and which, by applying the numerical elements for the respee- 
tive parishes, will furnish the following calculation for St An- 
drew *. 

IP = nsssg = 4-0902800 

nZ(l +0 = 10 Zl 0106 = 00457930 
lA = 13680 = 41360730 



and a similar ap) 'kewise afford the following for 

Charles : 



ie'P(^ndatum Relums of Pl^touihftr 18S1. 

/P = /8464 = 3'927S757 
/(! + ?) = ion. 0106 =r 004^7930 



lA = 9405 = 3-9733687 



Now, the eaumerationB of the same parishes in 1821, gave, 
ffM- St Andrew, a populaUon of 12,206, and for Charles 9,885; 
the logarithmic computation approximating to the actual popu- 
lation of the latier parish within twenty persons, but differing 
from the enumeration of the former by no less a number than 
1474 persons. 

It ms now resolved to submit the subject to another test t and 
for which purpose, a principle formerly employed by Dr Price, 
for ascertiuning the amdunt of' a population, was adopted, viz. 
** MtUtipb/ the expectation ^ an infant just bom, to/ the num- 
ber of yearly births, and the result mUl be tlte number o^ inha- 
bHanis.'" This hypothesis, it was well understood at the time, 
WAS not strictly applicable to Plymouth, because it U founded 
on the supposition that the yearly births and deaths are equal, 
"^ principle, perhaps, not to be applied without some qualifi- 
cation to any town in England, on account of the many power- 
till causes which are now in active operation to diminish the rate 
of moriatily, and thereby to augment the entire population of 
the country. Still, as a test applied to both parishes on the 
same common liasis, no reasonable objection can perhaps be 
urged i^ainst it ; and if we therefore adopt 373 as the average 
number of btnhs or deaths for St Andrew, and 256 for the pa- 
rish of Charles, and also consider the expectation of an infant 
at birth as 36.5 years, we shall obtain the following results for 
the population of the two parishes, viz. [,.,, 

For St Andrew, - - 13614 
For Charles, - - 9344 

the latter of which approximates to within 41 persons of its 
actual population ; but the former again differs from the result 
gf its enumeration, by no less a number than 1408 persons. 

In the following Table, the different conclusions are brought 
into one point of view, and by which we may perceive how near- 
ly the two hypotheses which have been adopted for the parish 
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of CharleH accunl wilb ilic actual xt.>liirDs uf that pariali ; ami 

IiDW wide is itieir iliiTcnMice. with respect tu that of St Andrew. 

tahle of bebults. 

Si 

B; acluBl Kiiumcmiuii in I8!I, 

Uy BU|>pailng the overage Eiceu of Bajillsmi above 

Buriala to bear a constant cnlia to Ihc Fupulation, 13680 9(05 

By fiujipoting, acconiing lu Dr Price, an Kqiudily in 

Ihe Dtnhi and Deatha, . . 13614 93*i 

Heanoftha twohjrpollicwi, . - - ISMT 93H 

Diflbrcnce between the actual Bnumeralion and llu.' 

Mean, ..... lUl 1] 




After examining lliis Tabic of Itesults, and observiwg llw 
close approximatioa of the resulting numbers for one parish, 
and the discordance whicli reigtis among the results of the otbui 
there could be hut httle room for doubting that some eirar ex- 
isted, either in the present or preceding returns of St Andiev'i 
parisli. An accidental couversatioiii however, between the ova- 
seers of 1811 and 18S1, fortunately led lo the discovery, that the 
Registered Seamen bclonguig to the port, and which, by one d 
the enactments of the act relative to the population, ought to be 
omitted in every case, were nevertheless actually included in ^ 
cens^us ^iSll ; and on making amplication to the proper officer 
of the Customs, it was found, that the Registered Seamen Jar 
t/ie last-menikmed period amounted to 14S4, agree-ififf ofilkitt 
n of the mean of llie two hypotlteaea adopted as teats, — a ctnn- 
(udence most striking and remarkable, and affording a strong 
proof of the accuracy of the priucipks wliich had been adopted. 

Such coincidences stamp a value on tlie practical appliuations 
of mathematical science. It proves, by a species of evidence of 
the most unquestionable kind, that, notwithstanding all that has 
been urged against employing algebraical analysis to the details 
of population, and to other subjects of a kindred nature, much 
solid and useful information is frequently to be gmned, by a 
judicious application of its powers ; that many eirors may be 
removed by its means, from the increasing mass of our experi- 
mental results; and that very often, as every one accustomed to 
pursue trains of analytical inquiry must have found, new vievF3 
are opened of the subject tmder conaderation, and its variou) 
elements brought under the controul of some generalizing prin- 
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ciple, and which in its consoqufnccs leads to rcsutts of the hjgli- 
est importance and value to man. This is not,- liowever, tlie 
I proper place to insist particularly on the advantages wliich 
I have resulted to the variou? branches of physical science, Jrom 
the application of mathematical symbols and signs;-— -fromtheir 
' definite phraseology, — from the fixed and unchangeable i^n- 
' tions which form die proper objects of tJie sdence, and wliich so 
often impacts its own precision to those branches of knowledge 
to which it is applied, although, to have omitted alluding to the 
subject, would have been inipropcr, after the striking coinci- 
dences which have been above obtaiiied. 



AnT. VIII.— On tke CrystalhgrapMt Discoveries and Sysklffs 
ofMoHs and TFbiss. In a Leiter from Fbkderick Mobs, 
Esq. Professor of Mineralogy at Freyberg, to Professof 
Jameson, in Answer to that of Professor Weiss, in the last 
Number of this Journal. (Page 103, &c.) 

Sib, 
-1. FIND it necessary to communicate to you a few observations, 
that have offered themselves to me, on reading the letter frcHD 
Prof. Weiss, insericd in Number 15. of the Edinburgh Pliiloso- 
phical Journal, which you had the kindness to tran.'miit to me. 
In this letter M. Weiss accuses me of having borrowed from 
him without acknowledgment, and claims at the same time for 
himself the establishment of the systems of crystallization, under 
which I have assembled the legular forms produced by nature. 
He considers liimself as the original soiu-ce of ail information on 
this subject, and seems to intimate in his letter, that he has ra. 
theriiivcnted than abstracted those systems from nature. I be- 
lieve, therefore, I must begin my communications respecting 
them, with stating the manner in which I have been led by de- 
grees to the'u" development. 

You know that, from the time I first became acquainted with 
minerals and minci'alogy, I entertained the opinion that this 
science should form a part of Natural History, and as such be 
treated according to the principles received in Zoology and 
Botany. This at least will occnr to your memory, if you reflect 
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on the many conversations I hod with you, and our late excellent 
friend Dr Mitchell, at Freyberg, or advert to the catalogue of 
a famoufi collection of minerals which I published at Vietiita, 
some years afterwards. The principles I adopted in this work, 
although not then reduced lo their present purity and simpli- 
city, by no means differ from thoee which I sdll acknowledge; 
and I trust that f have at least put beyond all doubt the poa- 
lubility of a natural history method in mineralogy, by a stricl 
adherence to those principles, 

After having developed and settled with myself clear ideas of 
the different single {>arts that constitute the natural history ol' 
the mineral kingdom, I now fixed my attention more particularlv 
upon that which is called the Characierialic. It was obvious I'l 
me, that the application of the characteristic required an exami- 
nation of the properties of minerals, in order to obtain such as 
might be usefully employed as characters ; and that those which 
are derived from the regular tbrms could not here be nc^lecled. 
I could not make any use of the descriptions of crystals, con- 
ducted according to the methods hitherto employed ; because 
it was not my object ti> unfold the variety of nature, but, on the 
contrary, to collect this variety under one and (lie game idea. I 
found, also, thai the Abbe Haiiy's Primitive Forms were equally 
inapplicable to my purpose, for they do not contain the image 
of that variety which I more particularly intended to represeni 
in the characters. 

The four rhmnbohedrons of calcareous-spoi' (T^uytnMifdral 
lime hahidej, designated in Haiiy'a works by die letters m^, p. 
g; possess the property, that, their axes being supposed equal, 
the faces of every more obtuse rhombohedron are tang^jt to UlG 
terminal edges of every more acute one ; and, eonsequendy, if the 
horizontal projections are supposed equal, that their axes de- 
crease in the ratio of the powers of the number 2. Nothing 
could be mitre anipte than to apply to these fonns the notions of 
the series of cliaractcrs which 1 had previously made use of, 
and foirad to be very well adapted to many purposes. Thus, ! 
derived the se7ies of rhombo?i£tlron3 (icticent its iimiis, with which 
you are sufficiently acquainted. 

I had made the remark, that some oi' the forms which the ce- 
lebrated Werner considered as fiuidamcntal in his description* 
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of crystals, consist oU or are conlaincd under, faces ail equal and 
aimilar to each oliier ; and that tliose faces which arise from 
triuuiations, acuminations, and hevehnents, lead to ^milar forms, 
if the homologous planes are duly enlarged, and followed up till the 
rest of the face disappear,—^ remark that cannot fail to present 
itself to every observer. I founded upon it the divi^n of the 
whole crystalline forms into iimplc and compound forma ; 
to the latter of which I gave the name of combinations, 
in a sense somewhat different from that of Haiij, who called 
simple forms des combtTUiisotis une a unc, and, always proceed- 
ing from his theory, rather meant by them combinations of laws 
of dec3«ment, than combinations of the forms themselves. 

Some of the combinations, besides rhtHnbohedrons, contain at 
the same time several other forms. By the same modes which 
afforded the seiies of rhombohedrons, I was very siwn led to 
the metltod of deriving those forms likewise from the rhombohe- 
dnm, and of arran^ug them into series. Thus, I established the 
idea of an assemblage of several series of forms, homogeneous 
among themselves, each of these series having its particular limits, 
and composed of members, that, by ilie relaiions they bear to 
each other, acquire tJte property of entering into those c(mU»ina- 
tions which nature produces. These series I have called aeriaa 
of orifStaUizations, in order to distinguish them from the single 
series of homogeneous simple forms of which they consist. 

If we examine the pro<luctions of nature, according to the idea 
<»f the series of crystallization thus developed, we find tliat some 
of ihera very nearly agree with each other, inasmuch as their series 
of crystallization conrist of similar series of rimple forms ; while 
others, similar among themselves, differ entirely from the former, 
inasmuch as they do not contain any one of the series which 
coostitute these ; but nevertheless consist of other series of am- 
ple forms, similarly connected among themselves, and likewise 
contained within their regular limits. For this reason, I found it 
necessary to render more striking the connections which exist a- 
mong the former, and the differences l)etween those and the 
latter, which again required a further subdivision ; and this I 
have effected, by giving the name of a System of CryalaUixt^on 
to.every aaacmblage of homogeneous series of crystallizations. 
The four systems established in this manner I have called, as 



1 





I 



' Muh»' Repltf ta I 
you know, the Shombohedralj the Pyramidalt ibe , 
and the TV.f.mA'/r Syaera. 

Here.i miist request you to direct your attention more part; 
culurly to two points. I have to observe, in the first place, tlul 
vu) tiysiems of cryHtallizationa nre foimded upon very ample ob- 
servations, and upon such inferences from them as may be de- 
duced with the greatest facility. I have^ways explained in tk 
' same manner as I do now, the three notions devdoped above, viz. 
that of a SifslcPi of CryxtaUizalion, that of a Series of CrystaHi- 
zation, and that of a Scries of Homogentcnis Forma, which are 
subordinate to each odier'; but of which, at least the first and 
second have been almost continually confoundtd by most authnrs, 
vdioje conceptions of tliem liave not been sufficiently clear, Mv 
second remark is, diat, by establishing these systems and series 
of crystallization, I had entirely fulfiUed my intention-, which 
was to obtain clawaclera ; a subject with which you arc suffi- 
ciently acquainted, by the mode in which it has been pci- 
fbrmed. 

This is the quality and the origin of what I have desigiuliid ' 
by the words System of Crystallization ; and these systema,'badi 
in quality and origin, arc difierent from what other oryetaih- 
gtaphers, aJid more particularly the Abb6 Haw/ and Prc^tigr 
Weiss, mean by the same denomination. I have likewise pcuri- 
ed out the way by which I have gradually been led to the de- 
velopment of these notions. 

I must not neglect the opportunity afforded me here, of men- 
tioning the asMBtance which I have received from my friend 
M. W. Haidinger, in the development of the aeries, the calcu- 
lations, measurement, &c., to which I attribute the rapid pro- 
gress of my crystallographic method, M. Haidinger enjoys ^ 
lionour of your personal acquaintance, and before now I bwe 
mentiwied the circumstance more than once to you ; yet I fasrc 
thought it necessary to repeat it here, that I may not seeia'lo 
conader myself guilty of the fault which M. Weiss has lud>(o 
my charge, 

I was occupied with the different crystallographic subjects of 
which I have just now given the historical details, daring the 
years 1813,-14, in the autumn and winter of the last of which, 
I for tJie first time brought the whole of it into systematic or- 
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der- From this time, I regularly employed the metliod in my 
lectures at Gratz, In place of the imperfect fragments I had 
hitherto been obliged to employ. Many persons, witli whcnn I 
was in connexion at that time, are perfectly acquainted with all 
the particulars which I have just stated. I shall only mention, 
be«des M. Haidinger, the Chevalier Thinnfeld, with whom jtju 
are likewise personally acquainted, Mr Hicp], Professor at the I'o- 
lytcchnical Institute at Vienna, and Professor Anker, my succes- 
sor in thechairat Gratz, all of whom I had at that time the plea- 
sure to rank among my pupils, and v)ho will at aU times be 
ready to bear testimony in the most decided matiiur to what I 
/uive advanced. 

Up to that period, the publications of Professor Weiss refer- 
ring lo the present subject, had consisled only of die paper De 
indoffondo Formarum CrystalliTiarum Charactere Geometrica 
Prinaipali, and its continuation, pnnted at Leipsig 1809; two dis- 
sertations I never have seen, but in Uie form of a translation, which 
I met a considerable time afterwards in the Journal des Mines. 
M, Brochant de Villiei^, the translator, has prefixed the con- 
tents of this memoir to his translation ; but he does not point 
out in it any of those connexions among the forms that might 
lead the reader tothcnotionof the real systemsof crystallization ; 
he wily mentions that the author, in order to express the geometri- 
cal character of some of the forms, has been forced to substitute 
others in their place, as, for instance, a rhombohedron in the 
place of the regular six-sided prism, and that this gave rise to 
several very interesting approximations. Such are, besides the 
one mentioned, ihat of the rectangular four-sided prism, witli the 
isosceles four-sided pyramid (octohedron), and that of the ob- 
lique-angular four-sided prism, with a four-sided pyramid (octo- 
hedron) of an elongated basis, The latter of these, however, is a 
compound form as well as the prism, in the place of which it 
has been substituted. He also remarks, (hat M. Haiiy, too, had 
long ago shown the posabihty of similar transmutalions, and ef- 
fected them in several examples, and that Professor Weiss in 
this had proceeded from the very ideas and discoveries of M. 
Haiiy himself. 

Indeed, M. Haiiy has effected this Imnsmutalion in every 
case, where he employs for his primitive form any combination 
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whatever that contains a prism, which, by itself, is a fana of 
infinite dimensions. For he indicates finite diaien«ons of sudi 
forms, and these he must derive from the dimen^oos of a u- 

Kidary simple form of the species, by which proceedingi io 
fact, that secondary one becomes the real fundamental foist. 
Thus, if we do not attend to the mere geometrical distributian 
of Haiiy's primitive forms (which indeed has never been preju- 
dicial to his determinations), we find in his works not only those 
approximations which Professor Weiss mentions in his memtnr, 
but also sev^al others, at least as interesting as these, odiI 
which might very well lead lo what M. Weiss calls Systems of 
Crystallization, provUkd we have previomly ccmcHved a correct 
idea of these asaevtblagea. 

In the same memoir, M. Weiss confounds, or at least dues 
not suffidently distinguish between the dirhombohedrona and 
the isosceles ^s>sided pyramids; an inaccuracy introduced;!^ 
Haiiy, and not removed by M. Weijis, lunce it is still to be 
found in his most recent papers. Yet the accurate distincUtn 
of these forms is of the greatest importance. It is, however, 
impossible to get at it, witliout possessing correct ideas respit- 
ing the simple forms and their combinations, the position which 
the former allect, and the series which they constitute. 

1 shall not deny that a person who is already ac^u^itited 
with these assemblages, may trace the first rudiments of Pro- 
fessor Weiss's System of Crysialhzation ui Llie memoir in ques- 
tion ; yet, on the other hand, we cannot but confess that It u, 
impossible to be led to them by these papers. On this account 
at least, I do not see any reason why I should regret the loss 
I may have incurred by my late act^uaintance witli them. 

The paper of Professor Weiss, to which we must here 
attend more particularly, is his General £:ihibiUon of the Dif- 
feretit Natural D'lvmons of the Systems of Crystalllsatiott, 
read 14th December 1815. The Memoirs of the Society t»f 
Berlin of the year 1814 came out in 1818; the above pajierof 
Professor Weiss, therefore, was not printed, or at least not 
lished, till that time. Professor Weiss has had the kiiidoe! 
present me with several of his later papers, exactly as 
marks in his letter ; that one was not among the number, 
cause, he says, I was at that umc " at a distance from my 
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of residence." You will remember that at tliat time I 
England. 

Some time aAer my return tc Gennany I became uc(]uaioted 
with the existence of that paper, more particularly by M. Haus- 
mann's work, " Inquiries hiio tlie Forms oflrmrganic Natwre."" 
This excited in me a desire of perusing it. It was not to be 
found in the library of the Academy of Freybcrg. M. Breit- 
haupt, some time ago, had promised to eend me it ; this pro- 
raise was fulfilled on the 24lh December 1822, after I had 
ngain put him in mind of it, on the occasion of what Pi-ofessor 
Weiss calls his claims to my systems of crystallisation. 

If you examine this paper, you will remark that it agrees 
very closely with what is contained in the second edition of my 
Characteristic, respecting the kind of the forms within the diifc- 
rent systems : an agreement which you will find still greater, if 
you compare it with the first volume of the Treatise oh Minc- 
raiogij, which I have lately published, and of which M. Hai- 
dinger is preparing an English translation. Inthis treatise, the 
description uf the tiirms of the tessular system are very odea 
expressed, almost with the same words as those of Prolessm- 
Weiss. This coincidence, so far as it giws, is remarkable 
enougli ; and, in order to account for it, I shall proceed with my 
historical statements. 

Things being, at the end of 1814, in the condition which I 
have mentioned above, I ct)nsidered the compo^ng of an ele- 
mentary work on mineralogy, as an undertaking both UBeftil 
and necessary. I directed my attention, in consequence, to the 
construclion of such a work, and, before the end of 1816, the 
manuscript was completed. Of this work, the paper which yon 
afterwards inserted into your Journal, hut which was written 
in the same year, must be considered as a short extract ; the 
only intention of which was, to give yoursc^a precursory gene- 
ral idea of my method. 

The manuscript having thus been completed, and answering 
entirely to tlic then existing knowledge of mineral pnxluctions, 
I had determined to publish it immediately ; hut in this I was 
prevented by my journey to England. On this journey, when 
I left Freyberg, the 3d December 1817, I carried the said manu- 
script along with me, in order lo give you a jnoreextawveview 
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«f the" Natural History Metliod in mineralogy; and during^ 
stayat Edinburgh, in the spring of I8I8, this manuscript, togel 
with the drawings belonging U> it, and a colk>ction of models T 
had got mode in Gartz, for the purpose of illtiutrating the series 
of crystallization, was two months in your hands : you youfself 
translated some passages from it, and inserted them, aecordin}; 
to mutual agreement, into the third edition of your valuable 
System of Mineralogy. 

You are not, however, the only person in Edinhui^h who 
at that time became acquaintetl witli my method, and what be- 
longs to it ; for I had the honour of explaining the series and 
the systems of crystallization, with the assistance of my models, 
to Mr Thomas AUnn, Captain Bra^on, and the late Profutar 
Plaj/favr, in the presence of Count Breunner, whom I aceom- 
panied on this journey *. Dr Poti Sdtreibers, the Director of 
the Imperial Collections of Natural History at Vienna, has Uko- 
wise, at a very early date, been acquiunted with all those sub- 
jects ; and at least a year previous to the compositioa of the 
manuscript, I communicated to him a paper containing a suc- 
cinct view of my method, the exact contents of which, however, 
I cannot now indicate with certainty. 

On my road to England I also touched at Berlin, vhei« I 
more than once had the pleasure of conversing witli Professw 
Weiss. If at that time he had mentioned his paper, or if il 
had been printed, and had communicated il to me, it would have 
put it in my power to lay before him my manuscript. Even 
if, after my arrival at Freyburg, he had sent it to me, I m^t 
have answered with that part of the manuscript still in my "pos- 
session, wliich refers to Crystallography ; and, I dare say, Ffo- 
fessor Weiss would have convinced himself, in the most direct 
way, that, when I came to Freyberg, I in reality knew more 
of the matter than he explained in his Memoir Dc Indagaii^, &e. 
The manuscript contains almost every thing you will find m 
the first volume of my Treatise on Minei-alogy, excepting the in- 
troduction, for which I have substituted a shorter one. As tatba 
cry st allograph ic part, it contains, l*jf, A general consideradon 
of the forms, enlarged afterwards only by a few definitions. Zdltf, 
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The description of ihe simple fonns of all the systems, with ihc 
!>ame words as in the treatise, oiilj sometimes more detailed ; 
togetfa^ with the indication of the dimensions relative to Ihe 
known vorietiea of the tessular forms. There is also men- 
tioned die difference of the pentagonal icosi tetrahedrons, and 
of the tetralicdiTil pentagonal dodecahedrons, according to right 
and left, which certainly could not he deduced from M. Weiss's 
paper on Felspar, in the Jmirnal of' Schweigger ,■ because in 
this, as far as I remember, the author extends his consideration 
only to compound minerals, in the composition of which tlie in- 
dividuals themselves are not in the relation of right and left. 
Sdlff, The general method, and the different proceedings of de- 
rivation, with the scries of the homogeneous simple forms arising 
from them, ithlff. The complete resolution of the seven priaci- 
pal forms of the tessular system, their halves and fourths. Gtlibf, 
The general notions of the series and of the systems of crystalli- 
zation, the latter of which I have always defined to be the Aa- 
Bcmhlagc of Homogeneous Series of CtystaUisation. Gikit/, The 
general laws of combination ; and, 7^^/^, Several examples of 
their development. 

Of these combinations one is dirhombohedral ; two are hemi- 
prismatic; fourscmitessular ; and among these three of parallel, 
tmd one of inclinerl faces. I had not, indeed, at that time m.-ule 
use of three denominations, which I afterwards introduced ; and 
to which, besides. Professor Weiss does not raise any claims. 
But I have constantly expressed tlie same crystal lographic agns 
which I still retain. 

For the truth of this I appeal to you and to Count Breunner, 
who is as intimately acquainted with the manuscript as yourself, I 
may add Capt^ Pringle, one of your pupils, who accompanied 
me on my return to Germany, and who studied it very diligently 
during his stay at Freyberg. If you read Professor Weiss's 
paper, you will not, afler the perusal of my manascript, find 
any thing new in it. But you will in vain search for wliat I 
consider to be the most important part of the manuscript ; and, 
therefore, even though I should incur the risk of lengthening 
loo much this defence, I shall still, for a moment, trespass upon 
your patience. 
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Moho' Reply to rmfcfmor WeibS^ 
The agre^nent between the eysttouof crysUdlixation o£J 
Weiss and my own, estfnJs oaiy ii> the txttriw of the & 
uid has no refbrencc whatever to the arrangi.>n)eDt in llieir inte- 
rior. To connect several things, according li> characters «an- 
nion U) them all, does not jiroduce a system, but only an aggrt^ 
gate. If there exist several chanutera of. tliat kiod, 
diiferences in one character, wcobtiun several similai a 
and ofiect a division. Thus, the systems of crystallizaUoOi 
Professor Weiss may be ctmsitlered as divisions of the c 
line forms, accoidiug to thoiK elmructenstic terms to i 
refers their geonietncoi character ; and he would have ex^ 
this ngorously, if, instead of Systems of Crystallization in /| 
title of bis memoir, he had said Forms of Crystallization, 
every dini^iaii of tJiat kind, it is necessary to reter all such ftfl 
as i^ibit the same g«onietrlL'al cliaracter \ but among ,| 
forniB tliemitelvcs there exists no connection, becauae i 
cmwectioti cniinot he a wJuKqvence i/ft/idr aggregaium. 

Under thetse circumstances, we are ted immediutely to t|i«t 4) 
iMction of the fiums in the interior of the system, frotn wb) 
as an immcdiuie and necessary cvnscquaice,Jloa!3 thd,r.a 
gation ; ur what Professor Weiss understands by his systeiQ^fl 
crystallization. The systems of cryslaUizatiun of my.iQ^ 
therefore, are nnt lueve aggrc^tes, but true systems a .9i^A 
this reason, essentially diflerenl from tlie systems of. Profe 
Weiss ; and aJthough both of them refer to the same a 
nature, yet it is only in my systems that every ^gl^ (fxifxi^ 
cupcs that particular place which is assigned to it by its n 
tiuns to all the others; the vecy property upcm which is fbutH 
the true character of every system. 

Upon tins property dejKuds also the most importaiit i 
that can be made of the systems and scries of ci'yslalliKatu»i,i4 
which 1 consider to he that which refers to the natural history 
species in the mineral kingdom. If, with liatiy, we confine the 
notionof the species to the agreement of tl|e individuals in hol^,. 
their integral mobculcs and their chemical constitution,, 
in geoeral, we confine it to tlie agreement in one or sever^ c 
racters, that notion will Xm so very deficient in man^ \ 
spccts, that it caimot become of any use in a natural s 
for it does not contain any thing of that highly rcmarkaiile a 
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nection hf tfkkh nature han joined the homogeneout indixndualt. 
But we will find the same notion suSciealJbr everypur^se, 
if we add it Lo the series in the characters, of which the series 
of cry stall ization ought to be first considered. 

The importance of the series in geueml is so great, and their 
esListence so obvious to every accurate observer of nature, partt- 
cularly in the combinations, and in the parallelism of the edges 
thus produced, that inadvertence to tliia can only be explained by 
some unnatural distribution, by some theory like that of the in- 
tegrant molecule, or by some artificial character. On account of 
their importance, I have taken the pains of examining all those 
of M. Weiss's memoirs I could get at, to ace whether I could 
not find any traces of such aeries. Indeed, in a paper on Cu- 
bicite, (rhombohedral kou phone-spar) M. Weiss mentions the 
two most common rhombohedroQS of calcareous spar, (rlMHiibo>- 
hcdra) calc haloide), of which "the more obtuse arises from 
the equally inclined uimcation of the tenninal edges of the more 
acfite one ;" and he remarks, that, " accordinf^ to the same law , 
there CrxistA a Rccnnd more (ibtuse one, and a second more anitr 
<«i^ a third, kc." He adds, " In every rhombohedral system, all 
of these produce a principal series of rhombohedrons, with llw 
first mem bet's of which those more jmrticularly occurring in CTery 
sflcJi aysteiii commonly coincide, and betjoem rehich, those thai 
ra&y happen to occur conveniently may be inter^lated." I^ 
this addition, " biiuet-n which, &c." he agtiin extinguishes that 
light which ol>servation hiwl kindled, Besides thin place, ni«i- 
tion is made of series only in the Memoir on Epidote ; but 
theni are series in the cosines according to odd numbers, which 
cannot be referred to our subject. ' • ■ 

I leave the present subject with the remark, ihat the ^sterns 
of crystallization of tiiy niethrtd, cannot admit of any siich 'suKi 
divisions as M. Weiss has introduced into liis. In this pro- 
perty, too, lliey resemble the general notion of the naiTn-nl his- 
t(My Species in the mineral kingdom, which admits of no divi- 
sions in subspecies. The differences occurring within the ey»^ 
tem in certain series of crystallization, refer only lo PfciUiaHlici 
in the Combinatimts of the mmple forras. I have indicated these 
in lioth editions of the Characteristic, but more distinctly in the 
second, and in the first volume of the Treatise ; in the Second 
I have called tlieni llic Character of the Comhintitimis , 
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I have never introduced or received divisions Kit/tin the ^rstOM 
of crrstolUzaiion, and never ean acknowledge as such thoaetf 
M. Weiss, sinco they are quite contradictory to my conceptton 
of the systems of crystallization. It might, however, in fntnn^ 
■become necessary to adopt new .%jfeTRV of crystaliizalion, vhidi 
«re indicated by the inclination of the axis, a highly remariiafaie 
phenomenon noticed in several forms of the priKUiatic s^'stem id 
the first outline of my Treatise. The pursuit of this phenome- 
non will prohnbly lead to nevi JiindatneTitai Jbrms, of "nhich 
new systems of crystallization are the necessary conaequenee. I 
have not yet fully developed the theory of these forms ; it wonU 
therefore be premature to say more on the subject : it is, how- 
eveTj exceedingly probable that the properties of tlie axes rf 
double refraction will be found exactly to correspond with thee 
new fundamental forms, in the same manner as Dr Srcwster 
has found them to be connected with what had previously bwn 
known of the crystaUine forms. 

Lastly, I have to add a few remarks regarding somo other 
particular points in M. Weiss's letter, that I may not, at an» 
ther time, be under the necessity of returning to these and. »■ 
milar matters. 

M. Wdss strongly ol^ects to my demmainations of the Vjt- 
terns of crystallization, and to my erystalh^aphic signs. Bolli 
of them, as I have stated above, rest ujion the series. Tbed* 
oominatione, moreover, must possess such properties as tuj 
render them applicable and useful in the mkteralagical noniGn- 
ciature, for the sake of which they have been introduced ; an^ 
among these properties, beades precision in their meaniog, htbr 
vity in expression is one of llie most desirable. Professor W«n^ 
d^iominations being very defective, at least in the latter respect, 
do not allow of any apphcation to the mineralogical nomencb- 
ture ; and mine, therefore, even if we should dispense with 
other reasons, deserve, in this respect, a decided preference. 

My cry St Olographic designation represents either the funda- 
mental, or that form which is obtained from it by means of de- 
rivation, in the diflip-i'enf places of the series of homogeneous 
forms contained ^ '•f crystallization ; which, in my 

opinion, is the mi lation among these forms tJiat 

deserves to be exj ignatiou. Thus it expresses 

ih&Jbrm iise^ a: ils connection leUh oil other 
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^urms of the whole series of crystallization, in which it must hn 
coiiiBdered, if we wish to acquire a distinct and satisfactory know- 
ledge of it. The signs of Professor Weiss represent single 
faces, and nothing of that connection which disdnguishes my 
method of designation. As to the perspicuity and faoltty in the 
employment of my signs, in comparison with those of M. Weiss, 
1 leave this to your own judgment, and to that of all who may 
choose to occupy themselves with the matter. I am far from 
supposing these deagnations, or, in fact, any part of my method 
already brought to such a. degree of perfection, as to he inca- 
pable of any improvement or simplification. But I believe, tliat 
although M, Weiss means to intimate as much of his own, yet 
he will find conaderable difficulties, in the way he now pursues, 
in conferring upon his denominations and signs those advotw 
tages which mine already possess. 

I have, in the second edition of my Characteristic, adopted 
the angles given by Professor Weiss, of felspar (ptismatic 
f^epar), in preference to all others, because this species is one 
of those which have, from the earliest period, been the particular 
object of his inquiries, in which he was assisted by an exqui^te 
collection of its varieties, formed by himself with much zeal and 
knowledge. The reason why his name has not been mention- 
ed is, that I had reserved all similar citations for the second vo- 
lume of my Treatise. Yet tliese demonstrations have been 
found incorrect, by the measurements instituted by M. Haidiu- 
ger, with perfect individuals of the species, through means of 
the reflecting goniometer. The terminal edge of the funda^ 
mental form, given by M. Weiss as —126° 62" 11".5, has 
been found r^ 126° 12' ; the more obtuse angle of the vertical 
prism, which he assumes as =: 120', — 118" 52'. A third da- 
tum to be depended upon for calculating the inclination of the 
axis is still wanted ; for tliis reason, in the mean time, the incli- 
nation has been supposed = 0. In this manner you will find 
the indication of the forms of prismatic felspar in the first 
volume of my Treatise. 

Tliis seems to me a proper place for mentioning a fact re- 
specting what has hitherto been called Felspar, which is still 
more important than the accurate estimation of the angles. 
This species, besides prismatic felspar, contmns the varieties of 
^t two or three other species, diffeiing in seveirai ol ^\i€^'c 
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pn^rties, hiil especially in tlieir fonii, sonic of which even are 
not hcDii- but tcturto-pri^Diatic. Thus, in the greater pan 
of the varieties of the Common Felspar of Werner, and in 
some of hiH Adulana, which varieties I conader to belong, with 
the Albitc oi Berzelius, to one and the same species, the incli- 
nation of the two most apparent faces of cleavage is ^ 9S' W 
and SG' W, instead ()r 90°, as in prismatic felspar. A mnilar 
difference in the angles has also been noticed bj Professor Fuclis 
of l/ondslmt, with lespcct to what he calls Porcelain-Spar *. 

In Epidote (prismatoidal au^te-spar) M. Weiss says, that I 
had given the system of crystallization as unknown. Yet both 
the editions state the system of crystallization to be prismatic, 
and the combination hemiprismatic ; only I would not give the 
<limensions of the fundamental fortn, because I suspected d 
correctness i}f Hauy's data, just like Professor Weiss, who ^ 
not, however, improve them by immediate measurements. 
will find in the Treatise a new determination founded 
accurate measurement of the angles. In this I have given 4 
fundamental forma another position, different from that 4 
Weiss, who Iiad already rejected Haiiy's ; and if you will ooio^ 
pare the relations of the derived forms, mentioned in both the 
volumes of ihe Treatise, with those of Professor Weiss, the 
greater degree cf simplicity, which distinguishes the former, ' 
not escape your attention. 

The sciics of crystalhzaiions of Cross-stone (parator 
kouphone-spar) certainly belongs to the prismatic, not to the 
pyramidal system, as Professor Weiss says. The prismatic sys- 
tem b indicated by the horizontal prisms that appear in the com- 
bination, by the strise of the faces of the pyramid, and by clea- 
vage, which is different in the direction of the different faces of 
the four-sided prism, and proves this to be a compound form, 
even if the termination is not taken into account. The dimen^ons 
of Haiiy are certainly incorrcc:t ; but as yet we have no better. 
It is more than probable, that accurate measurement will exhibitf 
a difference in the terminal edges of the fundamental form, h 
ever small this should be found. A transition from one sysl 

■ We think the applicaiioi 
to curiuUB uhI important results, 
ic iitleDtI»n oruiitical mincralogi 
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t regard to Discoveries in CTystaUogrt^Jiy. 
to the other, by which Professor Weiss endeavours to remove 
the difficulty, is no less exceptionable than a tran^tioa ft'om one 
^Kcies into the other. 

The forms of sulphate ofmoffnesut (prismatic epsom salt) are 
evidently prismatic, as you see Irom the dimensions g^ven in the 
treatise. The prismatoidal cleavage likeAvise proves this incon- 
testibly. A single perfect cleavage in the pyramidal system 
must be perpendicular to the axis ; but in the present species, a 
portion of that kind would produce forms still more incompati- 
ble with (he pyramidal system. Professor Mit^herljch also at- 
tributes the priamatic system to this species. 

The system to which we must refer the forms of W(^am 
(prismatic Scheelium-ore) is likewise by no means the pyrami- 
dal system, although, if we should give no atleiUion to Nature, 
and to the character of the combinations, Haiay's data might 
lead us to suppose this to be so. But the measurements, or rather 
the indications of the angles of Haiiy, have, in so m^y in- 
stances, been found incorrect, that we can no longer attach any 
certfunty to their exactness. We shall be the less induced to 
do so, the more we find these angles in direct opposition to other 
important observations, which, indeed, are so very obvious in 
Wolfram. 

I shall not expatiate any more upon certain other subjects of 
Professor Weiss's letter. I declare, that I conader as quite un- 
intelligible what he says of the polarisation of tli£ Jaces, the 
axes, and the sides of lines in the crystalline structure, Sfc. The 
data in nature, to which all this refers, are evident in themselves t 
and I do not thinJt the sdence promoted, or such phenomena 
explained, and far less their " physical principles demonstrated^ 
if they are hid in obscure phrases, which tend only to give full 
scope to imaginary speculations. 

Without the least intention to detract from, or depreciate the 
merits of Professor Weiss, and the originahty of his own laboiurs 
and publications, I believe I have sufficiently proved, that I 
have not, nay, that I could not possibly have, borrowed any 
thing irom him ; an inference which he draws from an assertion 
which he makes, without knowing the circumstances, which I 
had been tlie proper person to explain, had he but directly ap- 
plied to me. And thus, I think, I have perfectly cleared myself 
VOL. vm, .\o. 16. APRIL J82S. i 
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Pmf«s«ir Mohs^ Reply to Profefsor Weiss, && 
from the suspicion which be has thrown upon me, 
cyfs,i oDcl in ihose uf ali who either may nut have the a^ 
portunity, or the indiiiotloa, lo compaic liis writings with niiiie, 
which would of itself be EutiicieQt fur luy ju^lificatton. But I 
inrile ProfeBsor Weiss himself to underlskc such a coniparisaD ; 
fcr, by his Itold assertions of " inconvenience, impropriety," &c. 
he betray* a want of acquiuntance with my nietluKl iii geierol. 
which I' should imagine a person ought to have ptcTiouHlydc- 
quit«d> who intended to lay before the puhUc xt oomprebeaave 
acrilicsl exftmination nf ii, rs he has astiiimed the appeanuM^Of 
doing, I am. Sir, your most obetlienl servant, :• , ^_. 

Fbede Hies. Aidj^. 
FxEYBBac, ) 

llt/tJanuary 1823.) "" "" 
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AftT. m,.'— Account of the Cavern and Natural Gla<^er g/" Vie 
Rothom, calkd the Schaftoch or S/teep's Hole. T^y M. Dd- 
Fouii, Lieu tenant- Colonel of Engineers *. , ,- 

JtlAVING learned, during my abode at Thun, that a pvcro 
or natural ice-house, seldom visited even by the country people, 
and Gt»isequently very httle known, existed in the sade of a sleep 
and ru^cd mountain called Rulliorn, at a considerable distance 
from tlicncc, I set out to visit it, accompanied by several offi- 
cers, on Thui'sday September 5. 1822, the weather being re- 
markably fine, and Pahrenlieifs thermometer from 73° to 77°. 

We went by water from Thun to Merlingen, which oceuped 
an hour and a half; here we engaged a guide to carry oiir pro- 
visions, as none could be had farther on ; from thence w^ were 
two hours in reaching a cottage, which is the highest to. be met 
with in ascending tlie Rothorn by the Wusteotbal, or Deserted 
Valley. TJie road, cut out in some places in the edge of the htii 
of calcareous argil, which are here almost vertical, ia very ra- 
|nd, but nevertlieless quite practicable. The directioil of lie 
valley b from south-west to north-cast. 

It is necessary to take several guides from Uie cottage, ol at 
least to provide onc's-self with a suflicicnt quantity of flantbeoui^ 
in order to be able to penetrate to the extremity of the caven, 

■ Truiriat«d tnxa Iha BHUttiiapM U^morrtdU Oecaba ISSfvVol. uL p. Its. 
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which is called Scliafloch or Sheep's Hole, becquse it afTords an 
asylum to these animals from the burning heat of the sun, and 
whm Rurprised by a storm. These mountaineers being only vi- 
sited by s few hunters, are satisfied with a very trifling remu- 
neration : four or five small pieces pf money are to them a little 



From the cottage to the cavern occupied u's an hour, al- 
though in a direct line the distance seemed very short. The 
ascent is very steep (from 30' to 35"), and we were obliged to 
make use of our hands to assist us in climlnng, especially at a 
place where we ]Missed over the summit of a rock, with a preci- 
jnce on each side. This bad step, which some people would 
not dare to attempt, is not in reality dangerous, if one preserves 
their presence of mind, and is nccom|)anied by a guide: it i» 
^ort, and after having passed it, we found ourselves above the 
pine forest, and at the foot of the perpendicular rot:ks, round' 
which we ascended for a quarter of an hour, walking upon the 
steps formed by the strata. 

These rocks are calcareous, and of a deep grey colour: they are 
mixed with clay, are in beds, from eight tio twelve inches thick, 
m the direclion of the valley, and dipping from 15° to 20" to- 
wards the west. The strata are cut by fissures perpendicular 
to them, and to the general plane of the slope, so that they pre- 
sent externally the appearance of a wall of tolerably regular 
rouble-work. The peaks of the mountains are crowned by a 
sandstone, containing a great liiany small particles of quartz,, 
which seems to be placed there as a witness of the antient order 
of things, A great many fragments of this rock arc to be 
found on the side of the mountain. 

I had not been able to provide myself with a barometer suffi- 
ciently portable, consequently I could not ascert^n the exact 
height of the grotto above the Lake of Tliun ; but by comparing 
the height of the Rothorn with that of the surrounding moun- 
tains, I fixed it at nearly two-thirda of the Niesen; that is b> 
say, at about 3700 feet (5180 feet above the level of the sea). 
It is covered by a mass of rocks of 1000 or 1500 feet in thick- 
ness, the numerous fissures of which permit the water to pass 
througli, and foil drop by drop into the interior of die cavern. 
fi water, cooled by passing through the strata of ali: "«\wA\. 
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fill the fissures, and assisting by its own evaporation to mainl 
a very low temperature, reaches the cavern, and, falling u] 
masses already congealed, covers ihem with new layers: thus 
con^dcrahtc quantities of ice are formed, which are only partly 
melted when a warmer air penetrates to the extremity of the 
grotto, which must be very rare indeed, if we may judgt from 
what we ourselves experienced. In fact, notwithstanding tlie 
great heat we felt without, the thermometer, suspended at a foot 
from the ground, in different parts of the grotto, remained 
steady to S8°. Let us, however, proceed to the description of 
the Shafloch, which would undoubtedly have been con»dt 
by the antienta as one of the principal gates of Tartarus, hi 
been known to them. 

The Opening is towards the east, opposite to the magnificent 
summits of the Jungfrau, the Eiger, and some of the other hig^ 
Alps ; it is regular, of a semielliptic form, the ground repre- 
senting the large diameter, the length of which is 6fty feet ; the 
height of the vault at the entrance is only twenty-five feet, but 
it immediately increases to forty or fifty feet. We proceeded 
about fifty paces in the ori^nal direction from east to west : we 
afterwards turned to the south, descending amidst innumeraUe 
masses, which had detached themselves from the vault, and 
which render the way very dangerous, if care is not taken lo 
light it well with flambeaux. It does not appear that these 
masses detach themselves from the vault at intervals. I rather 
think that these blocks are part of a stratum which has tumbled 
in a mass a great while ago. Prudence demands, however, thai, 
before advaiicing, the state of the vault should be ascertained 
as nearly as possible, in order to avoid the danger which mighl 
be incurred by venturing under a rock which iJireatened to 

We met with the first mass of ice where the external 
only penetrates in very small quantity, and where, of com 
is impossible to attribute it to the snow which might be di 
in by the opening, when Ihf winter wind blows in that direction. 
After proceeding B •'">r, we found ice under foot, so 

transparent that wi through it which it covered, 

We proceeded for inutes to the south, till we 

reached an inclined :li, according to our guid< 
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had until now arreBted the ciinous. In fact, it required a con^- 
derable degree of courage to allow oneVself to slip down this 
polished surface, even although the rock was distinctly viable 
which was to stop us, and the leap not very considerable. Be- 
yond it, the cavern turned to the right, and descending below 
its former level, presented only a frightful darkness to those 
whose eyes endeavoured to penetrate its depth. 

The officers, however, would not be stopped : we therefore, 
upon the faith of our guides, made the leap with the best grace 
we could, and descended from rock to rock, till we reached a 
flat part, covered with a layer of the purest ice, and hung on 
the right and left with large masses or stalagmites of congealed 
water, die surface of which appears to undergo a slight evapo* 
ration. We heard at regular intervals the noise of the drops of 
water faUing from the roof into the little reservoirs they had 
hollowed for themselves in the ice below. 

This hall, vast and horrible, but magnificent, terminates the 
natural ice-house, much more remarkable fur its grandeur as a 
cavern, than for the quantity of icejt'ctm tains. It required half 
an hour to reach the extremity of the cavern, because we were 
stopped at every step, either by the difficulty of the way, or the 
angularity of the spectacle ; but its real depth cannot be less 
than 10 minutes. Its general form is exactly that of a Z ; its 
dimensions are every where about 100 feet wide by 4(0 hi^, 
except at the external entrance, where it is not so high. The 
slope from the entrance lo the extremity is considerable; but it 
is at the second elbow especially ihot it is steepest, and that 
the inclined plane of ice already mentioned is situate. 

In coming out of the profound darkness in which we had 
been plunged for an hour, we found some difficulty in btdng 
able to support the light of the sun ; but our eyes soon became 
accustomed to its brightness, and the landscape, which presented 
to us a smiling verdure, the limpid water of a beautifid lake and 
a serene sky, met at the horizon by the glittering summits of 
the Alps, seemed only the more enchanting. 

It is better to return by the same road, than to attempt to 
follow a sort of path in the face of the rock which is on the right 
in coming out of the cavern : it finishes very soon, and leaves 
you in the midst of rocks and forests, which it is impossible to 
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get out of nitliout gnat difficulty, and, I may add, not without 
some danger. 

We very foolishly allowed ourselves to be tempted by a new 
path, and it was only afVer a slip, and more than one tumbl^ 
that we aucceeiled, after four or five hours of fatigue, in getting 
out from amongst the rocks, in order to descend to the village' 
of Sigriswil, on the other side of the mountain. From tlieiun 
to the little village of Gunten, where thu boat was wailing for us, 
is only a short walk. We got into it, overcome wiili fatigue, 
our clothes all torn ; but delighted at having overcome all the 
difficulties of tliis little expedition. 



^T. X. — Gleanmgs of Natural llislory, gaSiered on the 

ICoant of Scotland durhig a voyage in 1821. By the Rev., 

John Fleming, D-D. F.R.S.E, M.W.S- Sec* inal^tter 

Professor Jamkson. 

*'My DtAB Sm, 

L HE sketch which I ga\ti you last autumn, of some of the 
observations which 1 made in the course of the voyage, in whict) 
I accompanied Mr Stcvcuson in the llegent Yacht, during iin 
annual inspection of the Northern Light-houses, was so veijj 
short and imperfect, tliat I now willingly embrace tlie oppi»tuii, 
nity of complying with your wishes. In communicating the, j^ 
marks in a moreextcnded foi-m. It is but lately, indeed, that 
have had it in my power to examine the specimens which I od^, 
lected, or to arrange the few notes which I took of the more in,f 
lercsting appearances whicli presented themselves. I must add*) 
however, that Uic opportunities of landing at the diiferent parts^ 
of the coast, though frequent, did not permit of any extendetj^ 
inquiries. Desultory observations only wore attainable. 

90lh Jidy, — Embarked in the even'mg at Newbaven, andt 
bore away for the mouth of the Fiidi of Forth. The weatbei^ 
was at tliis time fine, witli the wind blowing shghtly from the 
SW. In passing I' * ' ' , however, the motion of the 
was observed to be i by the time we reached tht^ 

• Head befiKc die V ilor.' Sucklj-, l*th Dec. ISSf. 
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' Bell Rock on the following morning, a considerable swell from 
I the SE. prevailed. Having landed on the Bell Rock, and spent 
: some time in surveying the arrangements of the light-house, a 
I minute account of the details of which may s^iortiy be expected 
I from the pen of the able engineer by whom they were framed, 
I a fyv minutes only could be spared for the pursuits of natural 
I history on the rock itselfl This last, in a niineralogical point of 
I view, presents nothing of interest. It is a portion of tlie great 
■ heA'of old red sandstone, of which the rocky promontory called 
\ the Redhead, on the neighbouring coast of Angus, consists ; the 
characters of which I ha\e given in considerable det'ul, in ■ the 
second volume of the Memoirs of the Wernerian Natural His- 
tory Society. 

In the numerous pools of water loft by llie retiring tide, the Ap~ 
Igsia depUans, an animal celebrated in the annals of euperfitition, 
occui^ in great abundance. The Dirris argo, Eolida papiUoSa, 
and Coryna glanduhsa, were likewise common. Thfesc four 
species, I may add, are plentifully distributed in tlid Isle of 
"May. The Tubidaria penitMlua o^ Miiller (ZooL Can.,- Ixx^ix. 
Fig. 1. S.), was hkewise observed. 

Thb bottom and »des of almost all the pools were d^^^ 
cl^lied with the Fucus lycopodimdes of Turner, Histaiia'fa- 
cffl>lua, p. 24, tab. xii. It was here growing directly upon> the 
nicks ; and not, as in many other places, parasitic on the stems 
of the InrgM- fuci. This plant is tlie favourite residence of tlie 
am&ller marine animals. Afew tufts which were pulled up, yielded 
lA the Htlix margarita^ and Turbo striatum of Montagu , in great 
atnitidance ; together with On'ncus marwiwi of Pennant (Ido- 
tetteirtomon vnr. of Eatreille), and I dotea pelagica of L^och, 
([Wobably the Oniscus matinus of Linnaeus). Be^des tliese, the 
two following spedcs of less frequent occurrence presented tliem- 
selves. 

1. CyCLOPB CHELIFEK of MuIIgt's Entomostrtita, p. 114. 
"Wb. xix. Fig, 1. S. This species differs so much froiU the 
CVclops quadrkornis, the well known tj-pe of the germsj ■ as to 
rendei- the institution of a new category necessary for its recep- 
tion, which may be termed Dactylopa, It agrees, indeed, with 
the genus Calanuf of Dr Leach (Supplement to the Encyclo- 
piedia Britannica, article Anniilosa), represented by the Cyclops 
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kmgicomis of Miiller (Ent. p. 115. Tab. xix. Fig. 7. 9.), 
'possessing only two tentacula; but it differs verj' reuiarkably in 
the pair of trior ticu luted <:heiiferous hands, and the pair of ud- 
guiculated feet which follow. 

3, PiioTo pEUATDs. — 1hW\& l\ke Gummarus pedaius oi lAiA- 
Jcr (Zool. Dan. Tab. ci. Fig 1. 2,), and the Caticer gammarm 
pedatus' of Montagu, (Lin. Trans, vol. xi. \>. 6. I. 11. f, 6). 
The four minute appeiidiciile at the extremity of the posteiicr 
«id, which are tigiircti by Miiller, but which Montagu was un- 
able to detect in bis spetinieris, were readily diHtingtiisliable b 
the Mie which occurred here. 

The genus Proio was instituted by Dr Leach in the article 
Annulosa, oh'cady referred to. It bos been ado}>ted by M. 
Latreille, in the *' Regne An'unal" of M. Ciivier, vol. iii. p. 52., 
with the following, character ; " Oni dix pieds, disposes dans 
Ufie st^rie continue, depuis la tete jusqu'au quatricme anneau io- 
cliisiveraent." It is true thai there arc only ten feet, if we C!t 
elude ihe two pairs bclon^ng to the first and lost segments ol' 
the body; but if these be included, the number of feet should 
be stated at fourteen. This precision in enumerating the feel 
becomes the more necessary, ^ni-e Latreille has added another 
genus, termed Lejdoniera, to the family Caprellad-e, whidi, 
in the character assigned to it, " Out ([tiatorze pieda, di^pnseK 
dans une serie continue, depuis ia tete jusqu'a rextremiiie pos- 
terieure dii corps," (lb. p. 51.), would appear to differ on- 
ly i"p having four additional feet. But the SqiiiUa vfHtricota 
of Midler (Zool. Dan. tab. 66.), i'eferre<l to as the ty]ie of Ulc 
genus Leptoraera, pos-sesses the same number of ieet as the 
Gfljn?wa7^a^da(«fl of the same author, referred to aa ibc type 
of the genus Proto, The feet of tlie first and last segmeptatof 
the body, however, have been enumerated by Latreille, jn the 
character of his genus Loptomera, while they have been excluded 
from the character of the genus Proto. The two genera, in con- 
BequencG of this management, seem to differ in a chai'acter in 
which they agree. M. Lamarck, aware of this agreement, io- 
cluded both undfr one genus, to which, however, he gave, un- 
necessarily, a range of character " dix ou quatorze pattotT 
(Animaux sans Vertebres, v. p. 172.), and improperly gave J 
preference to the generic name Lcptonient, devised by his 
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tryman, instead of employing the term of our English naturalist, 
which had been first established. There is, however, no neces- 
sity for the extinction of either genus, as there are eharacters 
peculiar to each of the species which have been regarded as 
types, overlooked byiboth Laireille and Lamarck. In tJie Lep- 
tamerft, the tarsi of the second pair of i'eet only are furnished 
with a moveable claw ; while in Proto, all the feet aru- ungui- 
culated. In the latter genus, the second, third, and fourth pairs 
at feet have appendages at the base, which are wanting in Lep- 
tomera. We are not aware that the Leptomera ventricosa has 
ever been detected on the British shores. 

In the Caprella, the other genus of the family to which I'roto 
and Leptomera belong, there is only one species which has been 
distinctly ascertained as an inhabitant of our seas, viz. Cancer 
Phaama of Montagu (Lin. Trans, vii. p. 66. Tab. vi. Fig. 3.), 
which he observed on the south coast of Devonshire. In 1817 
I found it at the Isle of iVfay. It is subject to considerable va- 
riation in tlie number and position of the spines, and the biurt- 
negs of the different parts. In the example now before us, the 
claw and last joint of the first pair of feet were deeply serrated. 
It is probable that the CapreUa Pcntiantil, and acanllUfera of 
Dr Leach (Edin. Encyclopcedta, vol. vii. p. 404.), are merely 
varieties of this species. In the bottom of a pool I observed the 
bettutiful Plaimria aiomata of MiJlIer (Zool. Dan. xxxii, 
Fig. 3, 4.}, a species which I had previously noticed in Au- 
gust 1814 at Aberbrothick, on the neighbouring coast. This 
species, together wiih Planaria tremcllaris of Miiller (Zool. 
Dan. Tab. xxxii. Fig. 1. 2.), and P. vittata of Montagu (Lin. 
TranS. xi. p. 25. Tab. v. Fig. 3,), form a curious group of ma- 
rine Planaria;, distinguished by their shape, and the number 
and position of the eyes. 

Having returned from the Bell Rock to the vessel, tiie course 
of which was now directed to Aberdeen Bay, which was reached 
in tlie evening, I devoted some time to the examination of the 
molluscous cargo which I had brought on board. While ob- 
serving the motions of some of the animals in a glass of sea^ 
water, a medusa presented itself belonging to the genus Gery- 
ooia of Peron and I^esueur, The body wa.s diaphanous, round 
at the margin, subconica), blunt at the suuimit, and shghtly acu- 
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i^ngted. The central mouth was trumpet-Bliaped, and ahoiwrt 
Aiiicukted. The circumference of the body waa fimn«l«*'«| 
eight similar tentaciila, tqual to il3 diameter. As it d]ilU»fl|| 
QerycmMi diiwma and probost-iilalit, the only fenowa Bfaoe^p 
have named it G. ociona. ' i 

During the fore part of night there was little or no wind i a 
early on the morning of the 22d, the wind began to blow. 6^ 
the SE. with r^n, and continued during tfie whole day«^ 
breeze, which, after we had touched at Frasersbui^, carfj 
113 on the morning of the 23d into Bressay Sound, ZetlaBd** 
mention the occurrence of diiS breeze from the SE,, in ol 
qmoue of its approach having been announced to u« on IMVI 
ning of the 20ih, in the Firth of Forth, on the forenoon «^ 
21at at the Bell Rock, and &s indicating a condition in llw 11 
tunJ History of winds, well known to sailors, but -whHM 
hitfaerto been in a great measure overlooked by tlie meHMl 
ffBL '- "^ 

On the 27th we sailed from Breasay Sound for Sumln^ 
Head, where a Ught-houee has been recently erected, ftrti 
boolB from the distant cod-fishing, sereral of the rarerde^i^ 
vermes were observed, none of which, however, were now to; 
as ZetZandic productions, except the Cymtithoa fEstrum: ■ Ijld 
inmediate ndghbourhood of the boats, nben the tish hod-Ul 
eUttncd, the contents of their stomachs were lying on the bMI 
Tbese consisted almost exclusively of the Asterias aetiihatil 
MiJJIer (Zool. Dan. Tab. scix.), spaiingly intermixed with M 
riatfragiUs of the same author. The first of these BpeA 
Vaculeata, I had an opportunity of adding to the Brid 
fFanoa in 1809, having procured it by dredging in Bia 
Sound. It is probably confined to the shores of Scodondjl 
least it was regarded as a new British species by Col. MiMIM 
tO'whoui I sent S|>ecimens in 1810, and who had paid'n^fl 
attention to the trilic Stcllcridse. I have likeini0jf|^^H 
:i^kc3ldy in the Frith of Forth, and at St ADdi«A^^^^| 
Asterins fragilis, which rs &ulnM *1M^^^^^^H 
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{dement to his Ornithological Dictionary (Exeter, 1813), artidt 
Diver — Red-throated, with the following remarks : •* Expe. 
nence has shewn that some birds rary in plumage so xau<^, a 
different seasons, that species have been conlinually multiplieil 
from this circumstance alone ; but, in this instance, we are still 
inclined to believe these birtls are really distincL The bloi. 
throated diver has been described by most naturalists as a die- 
tinct species, and appears tn have l)ecn patticularly noticed » 
an inhabitant of the arctic regions, where they breed, and afttt- 
wanln retire. It must, Iwwever, be admitted, that the btacl:- 
throated diver is extremely rare on the coast of Briton ; a rir- 
cURistance that must favour the opinion, thai tlie black on the 
throat may vanich after the breeding season, and be BubsQUited 
by the ferruginous feathers which characterise the red-thnuUed 
species. Bnc it must also be remembered that tliis a not ilit 
only diHtingulshing mark, for if we attend to the descriptions of 
thetwo birds, there is a material dift'ereiice in other parts of lie 
plumage. It may, however, be urged, that those are as likalv 
totihaiige with the season as the feathers on the throat. We 
fairve given these hints as the result of the observatioDS of.a cor- 
mti nataraiiat, in order to stimulate those who maybav^tlie 
means of dearly ascertaining the fact not to lose the opportuiutf. 
One of the principal objects of inquiry appears lo be this : fats 
the black throated diver been observed in winter ?" Gr^I.eun- 
fiuyttii) indeed, prevails in the diaracters of the species uf itht' 
restricted genus Colvmbcs, wluch the more recent wiiieta cm 
ornithology have failed to remove. M. Cuvier, in his." ScgK 
Animal," i. p. 508., unites undi^r one species-—" Le gMind 
Plon^n," the CoIijviMm ghciid'is, arctkua, and imTtten nd 
under another, *' Le petit Flongion," tbe Colymbus aepteniii^ 
nalis and steUaius. M. Teinminck, in bis very valuable *^itf^ 
nuel d'Omitliologie," (Paris, 1820), ii. p. 910., agrees with 
Cuvier, in adding the C. immer to gladalia, and C. steUatut to 
^eptentriorudis, but he preserves the C. arcticus as a distmct 
species. It is probable, however, that while C. glaciaiU id- 
eludes the immer as the young, and C. arcUciis includes the 
siptentrionalis as the female, the C. siellatus is entitled to rant 
fls a Ge]wratc species. The superior strength of the bill, its 
horn-colour, and the shortness of its lower mandible, sufficiently 
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Lesviiig Kirkwall Itay, wp reached the Pcnlland Skeniesio 
the forenoon of the Ist of August, and came to anchor m & 
Bay vS Wick in ihe evening. At this <p\atx, very extensive in. 
provementji have been effected, in connection with the Hemo^ 
Fisheries. The south aide of the bay has recently be^ ors» 
mented with a new town of Iiandsome houses. The llei^bDB^ 
it^ fields, at this time, exhibited crops much tnore luxuiim 
than any which wc witnessed in the course of the season. 31m 
fertility of the soil (mtturally poor, being a mixture of peat aoi 
sand, resting on sandstone), has been produced by tlte applici' 
tion of a cmiipost, formed from fish^garbage, tlie refuse of the 
hcning-curers, with peat- moss or soil. Ground which we «il. 
nessed, iu the year 1810, producing only stunted lieoth, wiiii 
nrauy bare patches supporting a few dwarfish plants of ibe 
Primula Jar intisa, or the more fiumbJe Btromycea roseus, an 
supported crops of oats, which, even in spite of the dry saaai, 
were of the freshest colour. The garlwge, however, at that pe- 
riod, was in a great measure neglected. We mention thj> 
change, which has been produced at Wick by tlie applicatimi 
trf this efficient manure, for the purpose of exdtlng the propntv 
tors and farmers in Zedand, Orkney and the Hebrides, to anU 
themselves of a source of fertiliang manure, which they ha«t 
too long inconsiderately overlooked. Indeed, at all the staiioii! 
where fish are cured, materials for the formation of a productrvi' 
compost may be procured in plenty. At Sumburgb we saw i 
quantity of gmbage left to be washed away with the tide, which, 
widi proper majiagement, might have served to fertilise aa acre 
of ground. 

In going into Thurso Bay, on the morning of the 3d, a Me- 
dusa, probably belonging to the genus Euliinena of Pctoh, ^»- 
peared to be abundant, It was transparent, about half on indi 
in breadth, by about one inch in length. The extremity at the 
mouth was truncated, die opposite one rounded, Ei^t mi- 
nutely ciliated ribs proceeded from the crown to the disk of ihc 
moudi. This disk was smooth, having the mouth in the form 
of a narrow tra lit. leading into an apparently ^pk 

cavity in the in' active, the cilia; of the ribs were 

constantly in mi -dy frequently asaumeJ the fijrai 
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i of a quadrangular prism ; hence, if it be an undescribed species, 

f which it probably is, it may be, denominated E. quadraiigvlaris. 
On the 4tb we Jeft Stromness, which we had reached the pre- 
ceding evening, for the purpose of visiting the curious sandstone 
rocks at Yestnaby, near to Skail. The strata have an inconsi- 
derable dip, and consist of thin slaty sandstone, abounding with 

I argillaceous and ferruginous matter, with minute scales of mica. 

I The uppermost layer (or even layers), when exposed to the ac- 
tion of the atmosphere, aided occasionally by the spray of the 
sea, becomes divided into numerous tabular pieccrt, by means of 
vertical rents, and exhibits the appearance of Mosaic work. 

I These tables arc angular, but difier in the number and relatitm 
of their angles, although they sometimes exhibit regular geome- 
trical forme. Upon the layer being thus divided, decomposi- 
tkin Efieedily takes place. It proceeds from the udes towards 
the middle, and as the decomposed matter is washed off^ the 
table exhibits a depressed border, marking the extent of the de- 
cay, having the middle raised, and consisting of fresh matter. 
la some cases there is a well marked groove separating the two 
pottions. In both species tiiere are prominent irregular pieces 
ai the rock, which seem httle liable to decomposition. Iil ^e 
sandstone in the neighbourhood, there ore a few incon^derable 
beds of thin slaty limeatome, much impregnated with bitumen 
and pyrites. i -. 

While again entering the Pentland Firth, and at the mouth 
of Longhopp, a whale remained a considerable time in the 
neighbourhood of the vessel. It came to the surface several 
times, at a short distance, and enabled us, by perceiving thefin 
upon its back, its plated breast, and pointed head, to id^ibiy 
it as the Baien(^tera rostraia. 

{To be continued.) 

Art. XI- — (hi the order of the Appearance and Progress of 
Gti Aurora Borealis. By the Reverend James Fabquhar- 
SON, AUord. (Communicated by the Author.) 

-I- HE Aurora Borealis is very frequently visible in Aberdeen- 
shiie. 1 have had opportunities for obsen'ing it a very great 
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■lumber of times ; and have remarked a cerlaiu order in its s^ 
pearance and progress, which it is the object of this pa{>er to de- 
scribe. 'Die subject acquires interest from its evident cooiieo 
tion with the new science of electro-magnetism. 

In this latitude (about 57° IS' N.), the aurora borealis, m 
those nights when it is visible, generally first shows itael£ a&r 
dark, ItW a bright but circumscribeil twilight, oa the viuUe 
borizoD *, the centre of which b exactly on the northern pcint 
of the magnetic meridian. Ho long as the bright space ccn- 
tinues low, its light resembles nearly the pale blue-white ligJiL 
of the real milighi, but varies momentarily in intensity, by in- 
cessant and undefined fits of gleaming and obscuratioo. 

By degrees the meteor enlarges itself, rising higher, and e^ 
tending more from eaist to west on the horizon. The play d 
the fitful gleaming light becomes gradually better defined, gad 
the whole luminous space presents the appearance of pencils tc, 
bundles of rays, pointing upwards, and, when viewed in naaow 
comp^tments, maintaining a parallelism among themselves, sin^b- 
lar to that exhibited by the rays of the sun, when he ^ioei 
through broken clouds, athwart a liazy atmosphere. The raj*i 
which are on the magnetic meridian, are parallel to Uiat lia^ 
-pointing exactly to the zenith; and those which are consdw 
ab]y to ttie eastward or westward of that meridian, arc dinvtod 
to the zenith, or to a point which appears within the linuts id 
10° to the southward of it. , _ , 

The Huiah-wliite light changes inloabeautifulpalegreeUjwhiclfc 
when the meteor rises quite above the horizon, as will be al'terwardt 
dedcribeil, becomes tinged at the lower extremity of the p^wih 
of rays, with blue and violet, and at their upper extremity «i^ 
yellow and orange. The rays are very various in their int^iMnfr 
of'Eghl, OS compared with one anotlier; their higher and low 
portions also frequently differ from each other in that respect; 
and the whole appearanceof each ray varies incessantly. It now 
breaks of, and disappears for aeonsiderable space at its higlicrtir 
lower extremity, and tlien immediately becomes again tuiuinou* 

■ The obaervatioJ te in a lallej, Burrounded on bI| s\^ Iq^ 

I hiltafroin WOto KMM Ma to five mileB diMant &xim the place 

I -of nlwfirvfllion. 
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graduaU^r more compact, and its, vindsess greatec. The penctld 
of ra>'3 upon the magDctic nieiidian, BtiU ctsitmue directed to- 
wards ibe zenith, and those camderabiy to the eastward w 
veatwanl of ifiat line are still directed cither to the zeoitb, w 
to B ptHnl a little southward of it ; and, therefore, changes gra- 
dually the angle which they make with the zone. At tlie sanx 
time, hoth the eastern and western extremities of the arch gene- 
rally beeomcs gradually elevated above the xi^ble horizoa ; a 
drcumstance which frequently takes place, with regard to one 
or both of them, at an earlier stage of the progress souihwajtL 

At length the luminous zone reaches the zenith, and euitiCM^es 
a its whole extent, from east to west, with the Prime Vertical, to 
the magnetic meridian ; and the changes described in the laK 
pragraph having gone on continuously, it now presents an ni- 
pearance which deserves a particular descripdou. It Is yeiy 
Harrow, in comparison with what tt was when in the earlier stwei 
of its progress, not exceeding in breadth from north to eooiii 
mcH'e than 3° or 4', or at the most in its widest parts SP. It on 
, its boundaries better defined both to the south ami north ; for It 
vanishes off eutirely from its compactest c'entraj light, wjtji. 
in the limits of 1°. The inteusity of the light is uow greatly ia- 
ereased, and, near the zenith, the light no longer shews paikild 
J l»yE, but esbihils a nebulous or mottled appearance, varaw 
[ BKessantly in intensity, by tremulous Hickerings, in undefiiui 
■mall patches. Towards the east and westof the zenith, tHeu^ 
assumes a mixed character, partaking of the nebulous ajjpew- 
I Mice, and of the appearance of parallel rays ; the latter gradually 
prevailing in proportion to the distance from the zenith, apd 
coming perfect towards the extremities of the zone ; and i 
rays still point towards the zenith, or a little Muthwaid • 
they are now parallel, or nearly so, to the hue of the zoije. 
Ais period both extremities are generally elevated above 
borizon, sometimes 25° or tiO", sometimes more. Sometimes' 
of them is very little elevated, not more perhap than Sf or 
and the other CKlends very little beyond the zetuth, for in 
respect the zone is mti-f-flingly various. 

The lumJnou? " -ontanues to move southwaaxTs, 

serving its parall '.rlier positions ; and, afitier it 

reached S° or 10 fd of the zenith, it bpgmri 
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«itarge in width, I)y a change exactly ill e rcvera.- of iTiat by 
which it had becomfe narrower in its progress toward* 'XiaX point. 
The light near the vertex of the arch again assumes the appear- 
ance of penaU of rays, parallel to the magnetic meridian ; and 
the rays near its eastern and western extremities no longer m^n- 
tain their paralleTism with the line of the zone, but again forui 
an angle with it, which gi'adually increases as the zone gets 
brther south ; for they still direct themselves towards the 
sEemth, or a point within the limits of iO° to the southward of 
it. This enlargement and gradual change Of appearance of the 
luminous space ha\-e always gone on continuously, so long as it 
has been visible in its progress towards the souiIl But in tfife 
observations which I have yet made, the meteor never reacIfeU 
above 25' or 30° to the southward of the zenith ; liaviiig bbcbme 
gradually indistinct, and having vanished cniirely before pas'sl 
ing that limit, I have, indeed, seen the meteor near tlie soillKi. 
em horizon ; but it is of extremely rare occurrence iJi thSt 
quaiter; and I cannot say whether, in any Case of that 3escKp- 
rirai. it had travelled from the north ; never having obsetvejany 
of them sufficiently early, to be able to determine that pbint,'^ i 
can only say that the bundles of rays are vertical, or nearly 80^ 
in the south, as they are in the north. ■ ' -■ ■ 

Such is the order of appearances presented by the aurora 
borealis, when it has been observed under the most favourable 
c&cumstances. It is very seldom, however, that all the '^liC^S- 
8iVe rfienomena now described have been observed continuously 
cm' the same evening ; but those observed at any one parlicuiar 
tnne^ have always been entirely consistent with the above descri^ 
tioii ; and I shall now enter a little into a detail of the ^wieff^s 
wliicl] present themselves. - ' r 

' It very frequently happens that the twilight appearaiicii 6h 
the northern horizon is all that i» visible ; and the phenomehon 
b^ins and ends with that. In this case, the meteor is seldom 
of long continuance; but, during the time that it lasts, the lu- 
nunous space gradually enlarges itself towards the south. It 
then gradually disappears, frequently, to be Eucceeded by an- 
other, appearing low on the horizon, to enlarge, and afterwards 
disappear, as its predecessor had done. 

It happens also very frequently that the meteor, even when 
b9. 
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it makes more progress towards the south, becomes gradually 
extinct, long before it reaches the zenith, for it is liable to a to- 
tal estinctiuti in every stage of its advancement ; but while it 
does continue, it follows the order above described, presenting 
the longest pendls of rays when at or below 4S° of elevatian, 
and more dense, compact an& shorter ones, when iiear^ the 
zenith. 

It also very frequendy happens, that the meteor is suddenly 
formed high above the horizon, at first by feeble detached rays, 
becoming quickly more compact and luminous. But, in what- 
ever stage it first begins, the succeeding relative progress is the 
same as above described. It was chiefly those meteors wUdl 
were first formed above the horizon, that were obseired to pM 
over the zenith. Those formed farther northward, generalf)f 
disappeared before reaching that point. 

There is another modification of tliese appearances, and that 
IB, when the whole meteor is dther entirely to the eastward or 
westward of the magnetic meridian ; and this is of not unfreqUent 
occurrence. In this case, the appearance and progress of the 
whole exactly agree with those of corresponding portions of the 
above described zone, which is formed when the meteor ext«ids 
across tlie magnetic meridian. The extremity of the tumiiK)U» 
space, which is nearest to the magnetic meridian, becomes first 
elevated above the hori/on ; the pencils of rays arc directed Icffi- 
^tudinally towards the zenith, or a ^loint a little to tbe south of 
it ; and the meteor moves gradually towards the south, comrart- 
jng gradually, in its lateral dimensions, till it reaches the prime 
' vertical to the magnetic meridian, where it assumes the appear- 

ance of a vertical column of brilliant light, S" or i" in diameter, 
composedof pencils of rays parallel with itself- After passing the 
^^^ prime vertical to the magnetic meridian, or from 5" or 10° to the 

^^H southward of it, the meteor begins to enlarge graduallv in width, 
^^H in an order the reverse oi that in which it had become narrowed. 
^^B Some other apparent irregularities have been at times ob- 

^^B sen'cd. Thus, the pencils of rays have sometimes been seen 
^^H separated into detached groups, but each group has been con- 
^^H ustent in its appearance and position with those of the other 
^^B groups; so that, had the spaces between them been filled up, 
^^H 8 complete zone, such oii above clesoribcd, would have Iveu 



Progress of the Avrora Borealh. So9 

rormed. A detachment into separate groups sometimes takes 
place immediately previous to the disappearance of the meteor ; 
but sometimes, also, it is not immediately followed hy that dis- 
appearance, but the zone becomes again complete, or nearly so, 
at a farther stage of its progress southward. 

But no anomalies liave at any time been observed i nothing 
that is inconsistent with the described order of the phenomena. 
Thus, in whatever part of tlie heavens the pencils of rays have 
made their appearance, they have never been seen not directed 
to the zenith, or a point a little southward of it ; the zones of 
light have never been seen moving northward, or quite station- 
ary ; comparatively short pencils of rays may be mingled occa- 
nonally with long ones, at or under 45° elevation, on account of 
their frequently breaking short, but no long pencils of rays have 
been observed near the zenith ; and at the zenith no parallel 
rays have at any time been seen, but only the narrow belt of 
nebulous light. 

It b quite evident, that the only conditions that can expUdn 
and reconcile all these appearances, are, that the pencils of rays 
of the aurora borealis are vertical, or nearly so, and form a deep 
fringe, which stretches a great way from east to west, at right 
aisles to ihe magnetic meridian, but which is of no great thick- 
ness from north to south ; and that the fringe moves southward, 
preserving its direction at right angles to the magnetic meri- 
dian. 

In regard to the velocity with wtiicb the meteor moves towards 
the south, that is exceedingly various. It was once seen to pass 
in the space of half an hour fiom 46' N. of the zenith, where it 
was first observed, to SO* S. of that point, where it became 
extinct. Its light, in that instance, was uncommonly vivid. 
At other times the meteor has been seen to move comparatively 
so dowly, that its motion could only be discovered by an qbser- 
\ation continued for some conaderable time. Its light iu these 
cases was faint ; so that the intensity of the light appears con- 
neeted willi the rapidity of the progress southward. 

The meteor occurs when the atmosphere is quite clear, as 
well as when it is partially obscured by clouds ; and, even when 
a compact fleece of clouds covers the wlnJe heavens, its exist- 
ence in the higher regions is frequently ascertiuned by the re- 
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flection of its peculiar fitful light. It precedes or accompamM 
westerly or south-easterlji gales. 

A question arises concerning the height of the aurora borea- 
lis abu^ve the surface of the earth. To that quesUon I can giie 
only a conjectural answer, aii^ng out of one singular phenomc- 
noD which I had occasion to obseriie last winter. 

During the continuance of ^ pleasant south-westerly gale, of 
mild temperature, the atmofiphore, which liad been cloud)' 
through the day, became quite clear about sunset ; and, after 
dark, a palo aurora liurealis a^^ieared in the BO~th, which I was 
obserring at slwrt intBrvaJs, Its lower or north edge had be- 
come elevated about 20° above the visible horizon at ibe magne- 
bc meridian, wlimi a solitary cloud appeared under it near that 
poiuc, malting iu way rajMdly I'rom the west. It sooa beuame 
^ident ihet the nwteor was affected by this doud in a yery re- 
(mipkabte manner. The lower extremity of the pencils <rf rajs 
of the aui-oia boroahs, appeared in contact with the upper part 
of the cloud, and the hght of those pencils of rays directly over 
the cloud'hecamc very vivici, in comparison with thuse whid> 
thectoudlxtd not yet -reached. At the same time, the u^ier 
edges of the cloud itself becjuue phosphorescent) exhibiting ' 
dcwemnd whiter light than could have been occasioned by tay 
itflec^oBof tlie greenish rays above it; while behind, in tlte 
epaee wiHch the cloud had ]3(issed through, the aurora Uxealis 
became quite extinct. These singular appearances accompanifd 
the cloud, while it passed from about NNW. to NNE ; wlien 
theaHrora borealis, having apparently passed to tlie southward 
of the cloud's path, was no lunger aifected by it ; and the eastern 
portion of it continued visible tor a considerable time; whereat 
the part which had been infinenued by the cloud do iiiodrc ap- 
peared.' 

Fixxn thi^ instance, it would seem that the region of the au- 
rora boreidis is above, and immediately contiguous to that in 
which the clouds arc forming, at the time of its appearat>ce. 

It would neem, also, from the above detail, that this latitude 
is near llie extreme limits of the ordinary extension of the me- 
teor towards tile south. 
:Februa>y3. 18S;3, 




( 311 ) 

Abt. XII. — Journal of a Tour to the Coast of ifte Jdriatic 
Sea, and to tltc Mountains of Camiola, Carinthia, Tyr(^ 
Saltshurg, and Bohemia, undertaken chiefly with a view to 
the Botany and Entomology of those countries. By Dr Da- 
vid Henky Hoppe and Dr Henky Hobnschdch, (Conti- 
nued from page 149.) 

** Bundsberg, Feb. 27-— W E have spent tire p-eater part 
of the day in this city (Trieste), in order to take a view of 
its splendours, although but superiidally, and to see the Cwni- 
val. We are disposetl to consider, without any refereneeto its 
natural productions, that Trieste itself is well worth being vi- 
«ted by strangers. A sea-port, particularly an Italiaiioiifi, pos- 
sesses many attractions aliove ' inland towns. The beauty isnd 
riches of its valuable goods, which are every where eKp»6€<d to 
public sale in the ehops ; the market, with its variety oliarttdeB, 
espedatly its Italian fruits, amongst which oranges and lemOns 
are seen in all directions, piled in heaps like pyraoridaj'tbe 
namber of girls, offering the loveliest bouquets of ifowers for a 
raeve trifle ; and, lastly, the crowds of people, among ■whom are 
Been individuals of all nations, distinguished by their phy«iagno- 
my, no less than by their dress, are some of the first peou&ui- 
tiea ihat attract the notice of a stranger. The Carnival was^ to 
U8, quite a novel sight ; more than a hundred carriages were, 
fiar "hours, driving in a compact body through the principal 
Streets of the city, to the Corso. 

" When, again, you lake a view of the ocean, which daily 
■wafts intelligence from the most distant countries, which affords 
Buoh a delightful opportunity for visiting foreign climes, which 
supplies the table with the rarest and most delicate fish, and 
brings the richest wines from other countries, it may easily be 
supposed, that every one here can have his wishes abuadantly 
gratified, be his condition in life what it may. But, on the 
other hand, wlien we come to inspect more closely the real state 
of things, we shall find that " it is not all gold that glitters ;" 
and tliat, in many respects, it is happier to dwell in our cold 
northern Germany than here. We will, however, spare our 
criticisms, as we come not to spy out the nakedness of the land, 
^bjri to search for the productions which nature hither vields." 
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*' Hundtberg, Mwrcli l.^Before «e staried from Gefre«^n I 
thought with pleasure ou the obacrvatioos of Schwaegt^hoV'J 
Jopcer ni ng the delightful i^prttig <rf Tneste ; and we then ■ 
Mived that our first hoUuiical excui-^on frora that city a 
tJte place on tlie 1st day ofMareli. In punuaiioe of this p 
wp agroed to visit to-day the country of ContobeJlo, in oida 
to gather the Euplwrbia Characiaj(, w lii<:h we have already a 
tfoaei as bang so enlltusta^ticHliy de£cribt.d by HaruD vdq WhL' 
Kftn^ We had the addititwal induoement of believing that o0f 
[filieiid' Funck would, menialiy, acoonipuny us in this expediddilj 

I" At eigkt o'clock in the morning, ihcrefbra, we hastened 6 
otulodgil^at Hundsbeng, Ixwardn 'IViestei; aulHcnently pn>vida 
with api>arutu9, Ijoth Iwtanlcat and entomological, for secoriiig 
•U-that we might coUcui. WequiUed the cuty by the Coi 
[9(iliP<uWe,'ftad gained the hills, which, or the right liofM^b 
'^K-naW'L.axarettu. The sky was «1 ear and serene^' the^ ij 
WBfDij the Kurschgeburge Mounlain exleuded tac away td li „ 
light hand, tlie Adriatic Sea lay tw tliu leA. The road, hoH 
ever, was for a bug way enclosed "llh high wails, as proteotim! 
to the vineyards on each side, and upon tb«ae we sougfoi hi nii| 
for musses, particularly tor the raK 'J'ricliastomum latifbUw^ 
in reality an sdpinc inoss, and which surelv can hanllvB 
SB'itiias been stated to do, '^ an waJls at Trieste ^.'^^ 
'^^Is. indeed, generally studded with jutves of brokgn g^ 
{^uck into the mortar at top, lo prevent tJepredators from dia 
ing over, had nothing growing upon them but dry boshii t 
nne» and brambles, and a tew patches of ivy, . ufj.i 

>'■ After we had walked for a good half hour, pent up bctwi 
the walls, we got into a more open country, where a narnif 
paUi Boon led us down to the sea-shore. On both sides of us, h 
the descent, grew buslie^ of WUd Figs {Fiata Carica) and 4 
~ mender (^Lavandula qgicinnii^), just as brambles do with i 
ire us lay the sea, which we approached in eager anticin 
tim of the treaaiu'es wc should find ; but, behold, the beaoit m 
covered with rejectamenta fur a foot deep, destroying all-i 
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* Ooi excellent fiia vin, the able Profesaor of Nat. 

Leiprig, 'i-ho is the aul -hoae siiciely we have the i^eami 

lal he g«ltwt«d 




Adriatic, aiui tile Moaniams uf Curtiiula^ Curintiiia. Sr^. Sl^ 
tatioD, and readering walktog very difficult and disagreeable. 
Af^ a short space, the road again ascends to Contobcllo, whid> 
may be at about the distance of an Italian imJe ; but as the nO' 
velty of the sea^shore rendereil it more attractive for us, we left 
the path, aiid proceeded for iin hour longer on (be pebbly beacli, 
uU our progress was arrested by the biila (covered with vines 
and olive trees), whose rocky fronts projected into the sua. It 
was near mid-day, aiid our boxes were filled with planbr. This 
(^rcum^aiKO was chiefly owing to a quautity of br.-uicliei.'A-hiub 
hod been cut down, bearing evergreen leuvea, which, /osembletf 
those of Ilex agui/bliuvt, but belongings in i'act, Ui an unkouwii 
Oak. Wc kuow not how they canie hither, mbedtcr llie^ ilind 
beien hewn dom on the monntaina, *«: Ijjwugiit hithor by the 
sea. Let it aufhce to observe, tbal all ttie leaves were tluakily: 
covered with a dark-brown Eriimtivi^ <>£ iwhichwe collected 'tiw: 
best specimens. Here we partcrl, andn^ile one ascended: jthe^ 
hilts, the other gathered suine inturMting iiiarinu plants. ourChe 
beach ; ajiiong these were Fucu/i Ji/)iralia, Kitper ; F. r-atenntuSi 
Uam., and some Ceramiti, which covered the stoats timt vme 
\y^V^S in the water, and wliich, ail^r.being wafled from place to 
place by the inconstant waves, were at last destined to droji into 
ouF iVascula It was on this spot that thf immortal Wolfea 
collected the Ai^ aquatictt, which l>e has described in so mas- 
terly :B munnta* *, and v>:e were not a little vaiu. of being obic to 
traml in his footsteps. 

' " frisuy Ca-amia, and many molluscous animals, were left by 
us ungathered, in the hope of coming for them at a future time. 
The other of us obttuned, under a wet rock entwined with ivy, 
the graceful Venui-hakr Fern {Adianfiim capillua Veneris), 
and Dicrofmm peHucidum. This was all the fresh vegetation 
that the hill aSbrded. £vcry where, indeed, were the withered 

■ Un,lcr Iho litle of Xaiifi dc imi/tn Ahbaiii, KlogtiifuTihcmi, CiyiHoganiu 
aquiiltca. This eicellem man was no less C6tcem(d Tvt his aiiilaUle vinues, Iftan 
ftn bto bManicul acquirementB. In 1762 he was uppoiiited Profcewr of Natnral 
Fhilaeaph; at KlagmfuTih, in Camiola, wbeie, twEidee Ulientiing mucli and strictlj 
to his eccIPsiuBIicai and profcsaional dulits, he devoted u considcralile portion of his 
lime to_ mineratogy, and la detcriliiiig llie new nnd rare plants of that country and 
Cailiilhii, nhtdi forms an important poclion of the Ftma .itatriar.a of Jacquln, to 
whom h^'cammunicated all his discoveries. He died in ISOG, and is reported to 
have left a complete Flora Xorka (a district of CnrniolB), and an Agrmlograiikw, 
neither of nrhicii, vtl- hclieve, has been imhiishcrl En. 
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remnants of peiennial plants and buslies ; among which we oaly 
recognised Spartiumjunceum, and Scirpus romanus : tlie others 
were unknown to us, and were pnndpally indhiduals belonging 
to the 14tli, 17th, and 19th classes, chiefly Centtaircct and 
Artemmw. We now ascended another part of the mouu- 
taiii, and climbing over walls, and tlirough vineyards, ^iA 
fornierly yielded the precious Proseko, tlie favourite driidi'df 
Pliny, we came to Contobello, where we rested a while. Im-At 
crevice of the wall of a vineyard, we gathered Ceterm^ t^Aftr 
rum, and Aspleniuvi Adiantum-nigruvi, and, in grasay {Jm^ 
the first Violet of March, hut we did not see the Euphorbia. We 
descended ihc steep fcotpatli on the insulated hill of Contobdia, 
and came to the stony road that leads to the city. Hdvm 
cast an anxious look on the left hand, over the vineyards, 'to- 
wards a group of rocks, which form the backn^rouiKl' lool^ 
towards tbe sea. ' *' Here,^ said one of us, " here, sui^ljr^iMlBt 
be the X^uphorbia ;" and there it was ; all parts of the itx^W^ 
fullof it. It is, however, still backward in its flowers^ fBtii4t 
Stay yet be a fortnight beffwe tlie plants will be sufBcienttyAd- 
vanced to be gathered. We reached Hundsberg late in the 
evening, and considered our reward sufficient to tempt ub lo fii- 
ture excursions.'" 

" Hundsberg, March 2.^To-day we went into the ely^to 
visiti tJie fish-market of Trieste, with our friend M. Hohl,-aB'M 
hnd agrceil to do, with the view oi purchasing shells: ICBft 
folded many marine animals, and various kinds of fisli, roost of 
theoi unknown to us. Eels, shrimps, lobsters, cuttle-fi^, gtar- 
lisl), aca-urchins (See-Tgei), oysters, mussels, cockles, &c. The 
cvtSe-^ah {Sepia officinalis) yields the Ossa Sepia of the apo- 
tliecaries. The cover or operculum * of the Turbo rttgomt, 
formerly employed in medicine, is here also sold, and the aniinni 
vended separately, at about the price of one creutzer for eig^E 
of tJicm. The Ini'ge JaeoVs Mussels {OstrtFU Jacoba^a), casl 
tliDee CTeulzers, and we had the advantage, besides poKwsshig 
ourselves of tlie ^eils, of eating the animals, which are (apgw 

■ Thia is the Umlalicui nartnu oC Ibe MaUria Medico, where il yet boldj e, 
place, although not sold at the present daj in our shops. Il was formerly suppo- 
sed to poBEEBS great virtuEB, as an obsorbrnt onii aslringem ; and was believed in 
the cramp, by being lied to Ihe offbcted limb.— Ed. 
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than common oysters, and equally good in flavour. The fish- 
women soon shewed us how to prepare these fish, as thoy sup- 
posed that we bought them, not on account of the shells, but 
iW the sake of their inhabitants : they held them over a £re, 
vhereupon tlie animal protrudes itself, and is pulled out and 
eaten. As they come fresh from the sea, they are sufficiently 
salted, and have a good deal of the true oyster Bavour. On in. 
quiring for collections of shells, we found that some women had, 
at their houses, whole basket-fulls laid by ; but these vrere 
mostly all of one species, and partly damaged by exposure to 
the weather on the beach, and broken. Besides, the owners 
Kould not allow us to pick from among tbem, and we did not 
know what to do withtlie wIjoIo quantity ; so we preferred buy- 
ing the shells alive, uud the more so, because we thus got a 
Qieoil gratis. Id this maniier we purchased a quantity fur our 
own 'Cpilection, and those of our friends; containing,' amongst 
Otbera, Ostrsa Jaoobcea, Turbo rtt^rostis, Solen Vagma, Car- 
^Wnrusiicum, Vemts CaMretms, Galina and ventricosa, Area 
GlydmeriSf Trochus Tnag^uts, Mur&n cornutus (of which, and 
o£ Cardium rvsticum, wc purchased a handkerchief fuil for our 
qnni£ating), Vemisrctiatlata,a.nA Oatrwasqiuimataend^eduUg. 
From the market, M. Hold was obliging enough to o&r to coi>. 
4JkiOl'US:to a paftof tJie sea-shore whicli abounded in shells; so, 
beving put our cockles into a place of security, we accompanied 
lllPlfxi the .spot, in the quarter of St Andre, where we found, 
ili4e«d, n. vast variety. The stones wliich rose above low-water 
mM^K^e^e ^ covered wltb the: young of Miflilus edtdU, £n»ly 
adhering to each other, and here called Lazarus' lice {Lasa- 
ret/t loMSe). We picked up pieces of Madrepores, besides Mv- 
re^ CormdiiS and Aluce, Echinus ciliaris, and many that are 
said it! the market, such as Bttccinum relkulatwn, Bulimua ra- 
diains of Draparnauld, Cardium rusticum (but in an injured 
state) ; Area Note, Donax tnawtdus, and various Tdliwis ajoA 
O^lreBOS which are unknown to us. Here it may not be im- 
peoper to observe, that those shells, which have been long expo- 
sed to the vicissitudes of the weather on the beach, are spoiled ; 
and that those which are enveloped in a scurfy c-overing, must be 
rubbed with aquafortis, before they are made to look well in a 
eabJBfit. At the ebb-tide, numbers of women and cbadro: , 
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come down to the strand here, to pick up what the flood-tide hii 
left. 

^^ On our return, we thought nothing of purchasing scnue pott- 
toes in the public market, that we might have another sumptuou 
feast, like that of the Fichtelberg ; and this we were the more in- 
duced to do, as the very best accompaniments to that v^etahk, 
the finest red herrings, were selling for one and a-^half creutzes 
each, and sand-eels at half a creutzer. In the afternoon we em- 
ployed ourselves in the preservation of our plants. The Cera- 
nua adhere by their own viscid texture to white paper, on 
which we expanded them, with the assistance of a pin, or some 
other sharp instrument. As we wanted more than 100 for our 
own collections, and for Funck^s publication of Cryptogamic 
plants, we had work before us for some days. By practkei 
howevei', we got into a quicker method, and saved much time 
For this employment we made use of the warm public dining- 
r^om^ heated by a stove, where we had the honour to be praia^d 
by the inmates in general, and the ladies in particular, for tb(; 
patience and dexterity which we evinced.*** 

Messrs Hoppe and Hornschucli finding that the larger sea- 
weeds, such as Fucus vesundosiLS^ F. fwdosuSj F, serrcUuSf &C45 
turn black by the ordinary metlicKl of drying them, resolved up- 
on trying the experiment of immersing the fresh specimens in 
boiling watCT, in the same way as is recommended for preserving 
succulent plants, and this plan they found to succeed perfect^, 
to their satisfaction, the colour remaining as vivid as when they 
were, fresh taken from the water ; a hint by which our bydfo- 
phytologists will do well to profit . ., , 

Qn the 6th of March the travellers paid a vi^it to a cav^JOf 
about four hours' walk from E[undsbcrg, called Eggenhcefi^^j 
Cave, situated in a limestone country, and remarkable ffxt no- 
thing but its extent, and the miraculous escape of the persoq af« 
ter whom it is named^ who had unfortunately fallen iota. jit. 
Cornua Mcta and Tussilago Farfanra were in full flower, ..Ir 
their way to Neckle, in Camiola, they passed the wood of Lip- 
piza, the station ^/»Twia corcMna^ and where Wulien, 

Scopoli, Host ar »n, have discovered many other 

rare plants. Tii >untry is dreary beyond mea- 

sure, yet singulai ivcs and caldronJike excava- 
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intl thf Mountains of'Cantioln, Cariatkiit, ^c. 
tions. Into one cave, that of St CantzieD, situated in the 
mantic mountain on which Neckle stands, the river Reckka, 
Timteus of Ovid and Virgil, Hows, loses itself, and appears again 
near Duino. Near it our botanists gathered Leskea complanaia, 
Neckera viiiculosa ; abundance of Trtchoatomum fontinuhidea 
in fruit, and Gnlanlfius nivalis in full flower. 

On their return to Huodsberg, their acquaintance M. Hohl 
persuaded the travellers to join him in a hasty visit to Venice : 
whither we will at once accompany them, — not for the sake of 
following them through streets, squares, and public edifices, 
wtiich have been so often described by travellers; but in order 
to introduce their account of the mode of making the glass beads 
which are known ai! over the world ; and which are here, and 
here alone, fabricated in vast abundance. The first operations, 
indeed, are carried on at Murano, a place adjoiniiig Venice. 

" The furnace and the glass (white glass) are similar to what 
we see in conunon glass-houses ; but mixed with die glass is a 
coldUnng substance, which constitutes the whole secret of the 
maTitffactory. This is reduced to a state of fusion, when a cet- 
tiun quantity is taken up with the blowfnpe by a workman, and 
made hollow by the breath; then another person lays hold of 
the opposite end of the same mass, with a similar instrument, 
and both run with the greatest expedition to two opposite points, 
lliereby drawing out the glass into rods, varying in thickness, 
according to the distance, which is often fifty feet, or more *, 
For the performance of this operation, there is a long walk {like 
a rope-walk) close by the glass-furnace. 

" As soon as the rods are cooled, they are broken into pieces 
of the same length, packed and sorted in chests, and sent to the 
bead manufactory in Venice, If the rods arc to be for striped 
bea^, a small lump of coloured glass is taken from another ves. 
sd, lud in stripes on the original lump, and then drawn out in 
lengths. We got from this manui'actory rods three feet ti; 
length, and of a finger's thickness, which had a ball blown at 
ime end, and which are used to lie up plants in flower-pott 
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' At the maanfactory in Vetaiee, a person selects from Ac 
, pods of the same lengths; which arc cut into jneces'tf 
lat sitQ he pleases, in the foltoiriiig iDanner. The iR^tturlim 
kyed consists of a vocxlen Mock, in which is fix«d'a<d!9]f 
I, ^aped like a broad chisel ; on this the workman la^'sttc 
1 rods, and with a similar chisel-like toot in hia hand, Ik 
I, or rather chops, them into the sizes that he wants for ^ 
Hence they arv taken, and put inio a mixture of sanJ 
il aahcs, and stirred till the hollo«-s of the glasses are fillej, 
hich prevents them fmm running together in the fire. Tliet 
e then placed in a vessel, with a long handle ; more sand and 
Hies are added, and the wBrfe set o\'ct a coal fire ; stirred ttxr 
lually wiih an instruhiem resenihling a hatchet, withiWilTji 
Ifl, hy which process they obtain their globular figure. TO 
Ind and ashes are removed by sifting, and the beads thttnSdV&S 
■ being separated with sieves, according to tbeh- ^zcStUrt 
■ung upon threads, packed in bundles, and are readv forVt 
brtation. The quantity thus made is astonishing. Mairf HilK 
1 weight stand in casks, ready filled, to be sent to' almo^T'n 
! of the world, but principally to Spain, and thc^ij^^ 
The Emperor, during his short stay' in Venice, 
B'this manufactory, and gave the medal of civil merif'W 
^fcprietor, who lias fixed it in his house, in ^ememb^ani^e opi 
imperial viat. Every thing was shewn ns with the g^ettti^* 
vllity; we were, besides, entertained with coffee, and ptt*setii 
with several patterns of glass-rods, and pattern cards, ihaf 
t^ned not less than sixty dificrent kinds of beads!" ' '" 

The famous Theriaca is slill made, in large quantities, ai 
nice, 

** On our return, we saw, in the neighbourhood of Uie 
Rialto, a singular scene, which greatly attracted oiir iiodfe'i 
was the preparation of Theriaca, or Venice treacle, in the phI 
street. On each side of a very narrow street, were placed ae 
teen large mortars, each provided with a peslle, moved by 
sons who wore a gay uniform, not much unlike that of Hai 
quin. The pound'"" ■ 's performed according to time, and 
companied by a The sifting was also di 

the street, in the The apothecaries are 
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manufacturers of ilie Theriaca, and have ihis inscription over their 
doors, in Lirge letters, Theriaca Mithrklala "." 

At Venice, MM. Hoppe and Hornschuch took leave of M. 
Hobi, and proceeded in a gondola to Padua. " March 16th, we 
went to the Botanic Garden +, which still exhibited rather a win- 
try appearance. Amongst a collection of oiGcinal plants, scien- 
tifically arranged, there were some spring-flowers, as Helleboriy 
Tuxs'ihigines, Primula, Palmonaria officinalis, and Daphne 
Mexereum, in great beauty. Hore were noble trees of Pirma 
Jfinea, PhiUyrea media, and Melia A^edarach, in the open air. 
The stoves are not remarkable. 

Most of the alpine plants were in pots, under cover. We en- 
quired fur, but could not see. Professor Bonati. " II est deji 
sorti,^ said the gardener. At 10 o'clock we attended an ana- 
tomical lecture, and at 11 a IwtanicBl one. The Professor wore 
a peculiar dress ; a long clerical robe, ornamented with bands 
spotted with black and white, like ermine, with white sleevee. 
He had a good delivery, and lectured upon the ports of the 
flower to an audience of about fifty persons. When the lectuiw 
was half finished, and the Profesfror intimated that he should 
begin the examination, there was a general clapping of hands. 
Each person, who was called by name to answer, stood i^ 
puJIed off bis bat, and replied to the questions almost entirely 
from his papers, which had, perhaps, formed the subject of a 
preceding lecture, as nothing was taken do*rn in writing to^y. 

• Or, as it ia frequently ckIIpiI, r*ertaca Andromacii, becaute Andromachus, 
ph}rdcian to the Emperor Nero, if lie did not invent thia medicine, at lesst s^ng 
iU praises in elegiat veraes. It is said to be a compound of no Jess than sixtj four 
orticles, animais, plants and mineiale, among wliich viper's flesli is the principal ; 
pnpBied, polvarized, and reduced by tneans of honey, to an eiectuary. At4easC 
■m inan; diseaw^ as there are ingredients in the composition, are eald to be cured 
by it; and it yet holds a {riace in the JtfRlcn'a Sfedita, although nowhere to, be had 
ki inch perfection as at Venice. " All the exploded articles," (sayi Sir James E. 
SiHith, in his account of Venice), " o{ which that celebrated hodge-podge ia Com. 
pounced, oa well as many other obsolete drugs, ate only to be obtained bent ; espe- 
cially as medicine ia nearly in as dork a state in this city as It was 300 yean ago." 
— Ed. 

-f This was the Hrst institution deaerving Ihe name of a Botauic Garden, that 
ever was establiahed, and waa founded in 1533, by Alfonso Eslensia, Duke of Fer. 
lars, belter known as the Pnuon ofTasao.— Eo. 
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1 taO IJrs il(if>)M' ai>a ili>ri..vl.uar» 7'uur to the Coast efAt 
At ihe ckwe oC ibe bcntr appUuse w« ogwa gnren* Uk p 
of which wit did ooi learn ! 

" After diRDer, we visited the Calnnet of Natural Mixmf 
where we expected much gratilicatiun, having been so fitefl 
wilil ibKt id Feael at ftaltzburg. Uut in liiis we were du 
pointed. The tx)IlecU(») ol' shells was incou^derable. The M 
and insects were stilt worse; the tisli the best, m point «S \ 
aervatiun. The luitiOTaU Mand in need of the occaaiooal ii 
tiua of a uiinera]ogie>l ; the other departmentB re<] uire r 
a Buuiogist., an urnititaUigut, u conchologist, an icfathyol 
and an entomologist ; in onler that itie ^veral collecUune t 
be (K>in()letely ttnd «vKtcuiaLically arranged, and enriched i 
^^1 Dewesl suljjecU and didravem«. It', howe^'er, a single|f 
aon is {daced hen.', who, ' iu omnibuit aliquid, in toto nihil eet,1 
whoJe WiW go to ruin. End the subjects will be sliortly devm 
|Neu;ineal by iJie iiiog^utii. We ai'terwards took a walk oNO 
mmparts nnd the Breliia. TIk' day was ^ery wonn, and 
sow Ih-aia vema in tiuwer ; but nothing of ti. rrmroMtj ill 
Scofwli mentions as plentiful here. -7i 

« TtvwM, March l*iih.—J*t Italian WaUe. — We arsk 
Padua «arly this morning, in order to proceed on ook'ii 
ncy hy the road. We breakfasted at a coftee-house iir 
street at t^tra, and I'ound, in uur host, a Grrnian fnm CA 
le, whose nanie is Iloyer. We look advantage of this 1 

I {tortunity to |)rofUie iuformation respectmg mir tT>utb. 
Hoyer thought Utal it would he ditbcult for us to reach ' 

u w-day ; but, if we should suceeed, to-morrow we nujgfat:^ 
W- Pt^rdenonc, an<l on the nest day walk to Udioe, whMi t 
be good travelling. >. -r ■■ 

n Sira we passt-d Doto, Laniira, Mestre, and, in tKeV 
iugj aftft a walk of eleven hours, arrived at Treiiso. WVl 
now passed throtigli uppei' Italy : a ncbfe eountry. The rio 
a&d splendour oi" the pristine eondition of Venice vrcre (m 
whet« exhibited in the superb country houses which, like ( 
Pisces of our citizens, arc seen on every side. The whi 
country is a continued paradise ; a succession of gardens, _ 
irliicli the vines i"" garlands, from one tree to anotl); 
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^^^ISriaCkt and the Mountnlns ^ Carmala, Cminthia, ^-c. SSt 
lietwctai which were aliiiuatlB, pauhee. nnd mher i^iioice fruits, 
If these fine trees chanii tlie eye, when ctotlicd with the vivid 
colours of their yoiing flowers; how mucli more must they re- 
joice tile hearts of llie inhabitanls in the autumn, when their 
titore-houses are filled with these fruits, and when their produce 
must almost cause tliem to ^hout alotid with thankfulness at 
their happy esisletice. 

" Fontana Fredda, March \ltk. — Man proposes, God dls- 
foses.—We hod good lodgings at the Slai' in Trcviso^ thou^ 
not at very rca«>imble charges. A German winter was cna- 
bLed to give us some uscl'id intbrmation on various points. 
When we came out of liie town, we saw a lai^e bonrd, with 
the inscription ' Strada per Belluiio, Cadnre, Conegliano, Udine,^ 
and we were pleased at observing tbe namca of piacesthat were 
made familiar to us by the lati' occuiirenees of the J'rencli 
army during the war. The tirsi, liuwever, lay fur away on 
our left liand, and we only passed by the Jast, near t be gate 
of whUh, we fu)ind a uuble new-made road, on whidi-Jour 
waggons might travel abreast very conveniently. There wore,- 
be^des, two rows of trees, and paling, which separated ihfc car- 
ri^e road from tlie footpaths oit each side, and sufficwtUdy 
broad to allow of two persons walking together. The nliolc ww 
aa level as the Ho'ir of a room ; and there was not a Hone l» be 
s^efi.. This continued for tlie length of Etime hours, w.bilo iW 
effih ^de we had vineyards, and, oa the banks, aliundauM'^ 
I ^n*"^ acauUt * in Hower. We crossed the I>iav«x 'uuj> breatl<> 
■ ^^tt^ at ConeglioWi -ioci then got U> Si Cantzien ab^uA inagi^ 
F ^fiw^'i'S ^*"'S ° I'uad.fts straight as a line, and boK^^l^oo 
^tber hand by land^apes of vineyards, but where aoUii|)9,bi4' 
w^ ,>V^s to be had. .^i^cordjug to our instructions fiQtfi) M. 
^oyer of Stra, we shoidd Vlge to-night at r(}rdenoi^,^.^bjj{. 
^ig would have been a di^culi i^^. The distajice ia gK^^^ 
thp feather bad ; the country unsafe ; — ^impediments lliesfl,; agjf, 
onp of which is sufticieut to annul our plan. NevertheJe.=s,,ffB,, 
held on our course steadily and boldly. The road had. b^n 



" A rare plant, it may be objervari, in many pailg <rf Germany, aUhougb ^o 
eOtHnUM in England. — Ed. 
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SSSt Drs Hoppc and Uomschuch's Tour to the Coaa qfO» 
described to us, even at Tneste, as ineecure, to thst dc|^ 
Aal we were advised not to undertake to travel it oa foot The 
people, they said, altliough robbers, are not so by habit aed 
Uirough indolence, like the natives of Istria; but as a mattarf 
neccs^ty, on account of a guoccs^imi of bad barveau. Tin 
country, tlic towua, the natives, and thdr language, we tnn 
alike strangera to. Wc kept, indeed, in the high mad, butil 
was destitute of passengers, or inhabited only by a few beggusj 
and it bordered close upm the mountains. The day v« 
warm, and the liills covered with black clouds, which threateud 
s ten)pe3t even in the morning, but which broke out in the i£ 
temoon. This, however, was of short contintiance ; and ve 
were soon al^ to proceed, after two powerful peals of thunder, 
luid liaJf an hour's rain. As tiie e; ening drew on, and wheiiTC 
might be about a couple of liours dist^t from Pordeooiu^ OUI 
courage began to fail us, and we fancied ourselves in an uoplo- 
sant silnation. We had never heard any particulars t:£ tlw 
place, the houses of entertainment were unknown to us;, wd 
how could we discover a siiitabls one, without uaderstandiDg 
the language, and where there are so few to be niet with P We 
strove, however, to keep up one another's sp'uits; and when we 
expressed a wish for the appearance of the moon, the other pre- 
sently fanded that he descried the shadow cast by it ; but we 
were mistaken. We might have proceeded thus about an hour, 
wbniTwe perceived a light at a distance, and soon saw two men 
approaching us, a circumstance which created in our minds. laoK 
anxiety than coniidence. We at lengtli mustei^ coun^.M 
accost them with " Padroni, quonte miglie a PordenoD*.?" 'dtt 
hjpiy was in good German, " Drey mcilen" (three miles). We 
were rejoiced exceedingly at meeting with countrymen, and we 
gave them to uudersland so, by saying, "Aha! you are Ger- 
mans !" Accordingly, we farther enquired of them, whether 
they " could not direct us to a good inn at Pordenone, where 
the pec^le should not care whether good Italian was spoken?" 
— " Do you intend to rem^n there ?" — " No ; we shall only sleep 
at Pordenone," — " Who are you, then ? are yon Jews ?"— ." We 
are botanists, come from Venice, and gMng to Trieste," — " What 
have you got there?" — " It is a tin-box, for carrying the plants 
wliich we may gather on the road."—" Well, you have nollijng 



:, and th« Monmlams qfCta^iola, Cartnthia, ^c 
td do m Pordenone ;— go into that house, if you be honest peo- 
^e. I live there, and you will be better off than at Pordenone ; 
for you shall have aomelhing to eat, and it will cost you nothiDg." 
We were not long in deciding upon the acceptance of this pro- 
posal, and merely enquired, " Will you return tiiither ; and shall 
we have the pleasure of seeing you again ?" — " I do not kn< 
I am like the reed shaken hither and thither by the wind, as 
saya the Apostle John, if you know any thing of the Gospel.™ 
He now spoke to hia companion in Italian, vaho made a low 
bowj and replying " Si agnoro, si Bignore," aceoini>anicd as. 
When we got into the house, wc found ourselves in an apart- 
ment which was both kitchen and eating-room. The tloth was 
already laid. Oar Italian spoke to the host, and we were de- 
tnred to sit down. A. large bottle of red wine was brought in ; 
then came soup; tlicn meat, preserv-es, fish, pastry, one afttT the 
other; so that our plates were clianged mx times. A dessert of 
fruit, cheese, and lastly coflee, concluded the repast. Wc had 
a good appetite, and relished it well. They would have replen- 
ished our bottle, but we refused. 

'" At last we intimated our desire of retiring to rest, and were 
shown to a room in the court, in which were two beds. Whai 
we would have fastened the door, we found thnt it had ndther 
lock nor bolt ; and we therefore secured it, by placing some 
^dirsMgainst it. 

■ '*' Udinc, March 18.— We arose very early this morning, 
sMi having removed the chairs from the door, we went into the 
Idtchen, with the view of obtaining some infonmation respecting 
our adventure. We learned that we had slept at Pontana 
Fredda ; that oiu- bill was already discliarged ; and that we had 
been entertained by Prince Forcia. After various reflectiwis 
upon this little incident, we came to the conclusion that frince 
Porcia must be a very worthy man ; and that persons oF high 
btrthi and great fortune, are happy in the opportunities which, 
beyond others, they possess, of purchasing, at an easy rate to 
themselves, the gratitude arid good wishes of their fellow 'ulor- 
tals. 

" We reached Pordenone to breakfast, and, as yesterday; 
proceeded along very straight i-oads, which every now and then 
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Dr$ Hnppe and Kom^-huch's Ttmr lo 
pmvr.ted sn inhcriptioo " via Eugrma;" and ihruu^l) a most 
d^ghtful counlrv- A\'e cnwsed the TaglianieDtu, which af- 
fordi-d ua occasion for three reniurks, first, on 'Jie length of the 
bridge, which was 180) pati-'s; secondly, that ther^ was not a 
drop of water in the river; and, thirdly, that wc did not roeei 
a single individual, while traverang the whole extent of iM) 
bridge. 

" We dined at Codruipo, and meeting there with a retiin)-<ar< 
riage, we rode to Udine, a distance of five hours, for which we 
paid one florin. We were recoaimended to the WJiite SJaa to 
sleep. The cloth was alreadv ou the table, as is the custom 
of the TOHDtrv, and we tn-dcred supper immediately ; but whtn 
we desired tu go lo bed, ihc people of the house refused us 
lodgings. It would seem strange, to innkeepers of other coun- 
tries, to learn, that we were desu-ed to quit ilie house in whiii 
we had supped, and to seek, late at night, for another to sleep 
in. We tlierefurc declared, as intelligibly as in bad Italian we 
■were able, that we would not depart; while our hosrt, on the con- 
trary, protested, that we should not remain, afHrmiiig, " Ni pog- 
sTbde, ni possibiie."" At la-^l, we offered him money to discharge 
our reckoning, when, on ^ving us back the change, he said, tliil 
we might slav, if we would give him three lire more. We paid 
it accMdingly, and remalneil. 

" Gradhka, March 19- — 'As our passports must be exa- 
rorned at TJdine, which conid not be done before 9 o'clock, we 
fobked a little about the town. But as the beggars collecteil 
around us in every street, we were obliged to take shelter in a 
coffee-house. One importunate fellow followed us in, and when 
tlic waiter drove him out at one door, he came in at the oth«. 
W« were therefore glad when we got our passports, and lumei) 
our backs on this place. Straight as the roads had been, aiimg 
which we had hitherto journeyed, that of to-day was as ciooked, 
"ITie spring flowers, however, continued all the way, especUilly 
violets and primroses, also Hcpatka imliUls, and AnemoTie naiiO' 
rosa. We likewise obsen'ed leaves of Asparagva acuitfijIiHt, 
Arum ital'icwn, and Rusius aadeattts, which grew every whoe 
in the hedges, whilst, in other places, Uhx europmts displayed 
its bright golden blossoms. As we had heard, on all hands, S 
fiivourable account of the inn by the road-side, just in reaching 




Adriatic, and the Mountains ofCarnida, Carmthia, ^c. '325 
Gradiska, we entered it, and were Veil attended to by our live- 
}y hostess, and her still more agreeable daughters, which was very 
pleasant, after a walk of seven hours. 

*' Hundsberg, by Trieste, March 20. — The road passes ob 
the right from Gradiska, by Montfalcone and Duinu to Trieste, 
and is about eight hours ; but as we wished to take Gortz in the 
way, we turned to the left, and made a circuit of three hours. 
The country at first was level, and the ground stony. We ob- 
served Crocus verwis, and Brassica Napus in flower. Just be- 
fore reaching Gortz, where the Isonso flows, the country becomes 
somewhat mountsunous, and the hills are clothed with brush- 
wood, where there miglit be employment for the botanist. 

" At Gortz the German is much spoken, but the country 
people use the language of Carinllila. From Gortz to Duino 
(five long hours), is nothing but lorrcn soil, every where stony, 
and with large lumps of rock lying scattered in all dire(;tions; 
not the least trace of vegetation. It was not till we reached 
Duino, that we could meet with any botanical fare. Here the 
sea had considerably encroached upon the land, which, for a 
great extent, was intersected with brooks, forming a wet soil, 
and covered with rushes. This is the place celebrated in Schra- 
der''s Flora Gemianica for rare Cf/peracea ,■ such as Cyperus 
australis, esculentus, longits, Montis Sdrpusliitoralis, &c. Now, 
however, nothing was to be seen of these plants ; yet it gave us 
pleasure to be able to visit the place where ihey grew. Our zeal 
was better rewarded in an adjoining wood. Vlmus cainpestris 
was in flower ; and what was remarkable, we found only female 
inflorescence. Here was also Quercus Jlex, not yet in flower, 
Corming not large, but bushy trees; its outline resembling a clip- 
ped Yew, or a Lombard^ Poplar with its bead cut off. We 
now soon came in view of the Adriatic. Still the barren soil' 
(Btarsch) continued to Duino, and even to Santa Croce. Nw, 
Frosecko we came into a " pays de connmssance " We saluied 
Contobello, admiring the fine view which it afibrded. us. of the 
ocean ; and, after a walk of twelve hours, arrived late in the eves- 
. ing at our old quarters at Hundsberg. 

" Hundsberg, March 21s(. — Thus terminated our little land 
and water excuraon. We have seen Venice, — a city unique in 
its kind, and many other interesting places ; and have traversed 



390 Dr» Hoppc and Hornwhucir* Tour to the Adriatic, ^t I 
a rich and fertile (ract of country. From Padua wchadam 
t>f fil\y hours, which we accomplished in five days, favouredia 
we were, with a continually clear sky, and warm weather. 1 
the thunder Btorm at Caiitzien did not delay our progress; 1 
we employed the interval iu eating our dinners. W 
fore justified in saying, that the remembrance of this little t 
will atford us pleasure as long as we live, notwithstanding d 
Venice is the worst plate in the world for a botanist. We It 
examined to-day the contents of our presses, and found, a 
other things, that Tfdlcbon/s viridis, which had never been II 
mov^ from the papers in which it was first placed, was extn 
ly well preserved, and rctmncd its colour perfectly. Thi 
attributed 16 the plenty of warmed paper which we mode uwtC 
ii>n o yd lo lui.; ( To be continued). 
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"'AjiT. XIII. — DescripHan of a New Rtficciln^ 3fla 
J" By David Brewster, LL.D. F. R. S: Lorid. & Set"! 

" Edinburgh, Etc. &c, '!' *"' 

I LHE various forms which have been given to the B**erfiis 

■'Microscope are necessarily derivable from those whicti W 

I Tieen given to the Reflecting Telescope; and the one imtnt 

' inent is nothing more than the other cither inverted, or inodU 

for the examination of near objects. I " ^ I 

The reflecting microscope of Dr Barker" in the G»*geiifitfl»'l 

lescope lengthcne<l, so as to permit it to act as a mUnaaift 

'^iTie, reflecting microscope of Dr Smith is the Casscgrainhm idc- 

"sicQpe, with this difference only, that the convex mirror b pB- 

'"ferated to allow tlic rays of the object to pass through it, whfft- 

_ n the telescope, the rays pass without the convex nurrort 

' The microscope of Professor AmJci of Modena is also an invw- 

»on of the Newtonian telescope ; and the reflecting niicru«o)C 

which I have proposed in the article Microscope, of the Edift 



i^ madi.' vx^cilji Uk« ibcO 



Dr Brewster on a New tlefkctmg Mhrosaipe. 
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hurgti EDcycloptedia (vol. xiv. p. 221.), ia the Cassegrainian tele- 
scope in an inverted form. In like manner, the microBcope 
which I intend now to describe, is an inverted form of the re- 
flecting telescope, described in vol, vii. p. 393, of this Jour- 
nal. 

This microscope is represented in Plate VII. fig. 16., where 
ABCD is a tube sup[»)rted horizontally, upon a stand ST, 
with a draw tube E containing an eye glass. An ellipsoidal 
speculum AB, having its two foci at F,j^ is placed at the other 
end of the tube, and an nchrornalw jiristn GH, construQtw| in 
the manner described in this Journal, vol. vii. p. 326.) ip p'^^ 
between the mirror AB and its nearest focus' F. i^o afUl^ I^L, 
prelecting from the stand ST, carries at its cTif\ EI|iin^iif<;lj^ed " 
ring, for holding the object sliders, and the object, sudi as m n, 
may be illuminated cither in front, if' it is opatjue, or by a mir- 
ror below, if it is transparent. 

When the distance of the object m n from the prism XSH is 
equal t» the distance of tlie prism from F, the refraction, hylhe 
piism, of the rays proceeding from the object a d, wiUmakeSiem 
fall upon the speculum AB, as if they had proceeded (mm ¥, 
and a magnified image of it will be formed in the bther foc'Js_^ 
whidi will be agtuii magnified by the lens or lenses pla^^^^E. 
, , I The advantages of this microscope may be estimated in px- 
I ^dly the same manner as has been already done, *Iion we ^c- 
«aribed the analogous combination in the form of a telescope. 
The prevention of the loss of light by reflection from tlie ,bc- 
ccmd speculum is the chief advantage of this construction, and 
has been already fully explained. 

When reflecting microscopes are constructed on a vtjry large 
scale, as recommended in a former article (sec this Journal, 
vol. vi. p. 105.), the small speculum, or the glass prism, may 
be entirely dispensed with, and the whole effect may be pro- 
duced by oblique vision, as in the large telescopes of Sir.^Vil- 
liam Herschel, 

EnlNBUUCH, \ ilrf 

ifar. i. 1823. 1 
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Abt. XIV. — Remarks mi the Increase if the Pt^ulation of At 
United Stateaand Territories of North America^ zcith Originti 
TWfcj, deduced from the A^nerkttn Popufaiion JRcturfu, (o 
lUiislrate the various Rates ofliicreiuc in llie While PoptdaAm 
and Slaves, atul aim the eimparative degrees in vAick Agri- 
ailtrire, Comtnercc. and Mamifltctvres prcvaH. ByGEOMt 
HAlivicr, Esq. M.G. S,, M. A.8., &c. (Continued from p. 56.) 

XlIE Table n hi ch contluded the first partioa of my £sa^, 
in \\k \aaX Number i>l' rhis Journal, prestnts results of atnon 
^Iriking and mnarkal^le naUirc, than any nhiuh liave been drawn 
from the tables forinod to illiistrnle the other diviaons of the 
survey of the Aineiicaii population *, Since 1810, ludiana bt) 
added its immense iucrements to the Jkliddle States, surpai- 
sing even the rajrid rates of increase which distinguished Ohw 
in the former decade. In tlic Southern Stales, also, we find lU 
returns for Louisiana presenting results scarcely less remarkable. 
And in the Territorial Govenunents, we liave the fertile distriels 
of Akbuma, Illinois, aod Michigan, each conLribuliiig ilidr 
mighty increments, to swell and Augmcut the tide of populi- 
tioW. ' 

Among the Northern States, it is curious to trace tbo grovlh 
of the diBlfitt of Maine, when cimlrasted with that of VermoQl. 
In the enumcmtion for 1790 lo 1800. the increments of ibe 
forHiier wore decidedly inferior to l!]ose of tlie latter ; and in the 
period from 1800 to 1810, the comparative rates of vocrcaso 
were somewhat of an uncertain kind, the ascendancy Ikvdc 
found for some of the ages in one Btale, and sometimes in tbe 
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[arvey on tlte Popula^on of North America. 
other ; but in the census for 1820, the district of Maine will be 
found ti> have gained a positive superiority in every ag^ ;. — all 
the increments, and pailiculujiy those of the female claes, being 
considerably raised above ihose of Vermont. In the latter state, 
indeed, we find the change to have been so reniarkfible, as to 
creftte decrements in its youngest class of males and females, 
Ccmaecticut, likewise, is distinguished by decrements In its 
youngest classes ; but the transitions are much less remarkable : 
for, in the former decade, the youngest class of males belonging 
to this state, was distinguished by a feeble diminution of iKH 
numbers; and the females of the corresponding clttss-upjvo^h- 
cd very nearly to a stationary state. But in Vermont, the chaage 
has been iFom increments of considornlile and nearly etgiiiU imag- 
nitude, to decrements of a less equal kind. Th« second vla^ of 
mates and females has also undergone variabonsofa remarkable 
kind. The greatest increments which the population of thia 
state recaved from 1810 to IS^O, are in the three laat aliiesesriir^ . 
each of its sexes. .tiu;, 

if we contrast the present Table for New HanipshiiV, .tHJi ' 
the results of the former decade, the inCTcments will be fouiid 
to poWcse some curious relations. The first, second, and fourth 
ciasses of its males, and also the first, second, third and fourth 
daases of its females, for the last ten years, have increments in- 
ferior to the corresponding rates of increase of the finner de- 
cade; but the increments of the classes of the two sexes for the 
latter ■period, exceed the corresponding ones of tlie former. In 
Massachusets, with the exception of the last class, the incremenls 
alternate with the coiresponding increments of the former pe- 
riod, from less to greater, and Irom greater to less. The first 
and second classes of males in Rhode Island, exhibit also a re- 
lation of this kind ; and so also do the three last classes of fe- 
males. The alternating changes which exist in the increments 
of Massaclmsets, arc not, however, to be traced in the fine pro- 
vince of New York, all the augmentations which its different 
ages have received, being inferior, in point of magnitude, to the 
corresponding increments of the preceding period. There is, 
however, a greatei- degree of uniformity, and a closer connec- 
tion, among the increments of this province, than in many others. 
In New Jersey, the increments for the first class of each sex 
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are very intimately allied to each other in the two periods;^ 
rates of increase for the males hdng respectively 11^ 
«nd the females \Q,5 and 10.7. There is also a 
between the third and fourth classes of males for the two jx- 
liods; the increment of the third class in die former decade It 
ing nearly double the increment of the same class ia the Uqii 
decade; and the increment of the four tli class, during the kl 
ten years, being also double the corresponding class of the fo- 
mer period. The small increments of the males and fem^oT 
10 and under 16, when compared with the other increment 
afibrd a contrast somewhat remarkable. Peiinsylvania ia lit; 
wise distinguialicd for tlie close approxtmation of the incremoi!! 
of the first classes of its males and females, and so also arc lAtm, 
Massachusets, Connecticut, New Jersey, Ohio, Georgia, 
siana, Tenessee, Kentucky, and Alabama. These 
are, however, better exhibited in a Table. 
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+ 8.9 


+ 3.6 


—0.9 


CDimecttclit, 


_ 2.0 


— 1.8 


+ 0.9 


New Jereey, 


+ 11.! 


+ 10.-7 . 


.+ 0,5. „ 


Ohio ' . ' . 


+ 26.8 


+ 86.5 
+ 13ft9 

+ 8&8 




(Jeorgta, - - - 


+ iis 


Louisiana, 


+ 813.7 


+ 244.3 


"hHineHM, 


+ 52.8 


+ 51.7 


+-afl^ 


Kentucky, 


+ 27.5 


+ 27.7 


—0.3 


Alflbaaia, 


+ 133.5 


+ 1P3.6 


— 1.1 ' 



The column of differences exhibits the close approximalion of the 
male and female increments to each other ; the positive ,agoi 
showing that the excess is on the side of ifae males, and iV ne- 
gative signs that it is on that of the females. In do case i$ the 
difterenec greater than 1.1; and in by tar the greater nuiobei 
of cases it is less than 0.5. The positive difierences amount a 
4- 3.1, and the negative to — S.6, the diflerence between l^e two 
aggregates being only -|- 0.5; — it coincidence as singular «o4 ^^ 
markable as anv befn'''! observed. And when we consider' thu 
diversity whici ng the increments ihenise]veg»-aii<l 

connect wiLh tl n nature of the causes whi<^ have 

contributed to he ([lobulation in the respective 
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provinces, we cannot but consider it as singular that so close an 
approximation to equality should exist. 

In the state of Delaware, the first, second, and fourth classes 
of mates, and also the first and second classes of females, arc 
distinguished by changes of a decreasing kind. Two other 
classes of the females, namely, the third and fourtli, receiTetl 
only increments of a very feeble kind. The results also of 
the enumeration for the period comprised between 1800 and 
1810, exhibited some singular relations, cffliiaining the only 
example of a class of persons, altogether stationary, and also of 
two other classes approximating very closely to the same Mote. 
"XttthedecadefromlSlOtolSSO, there ore likewise three classes 
"(if fl similar kind. The magnitudes, also. o( the increments of 
the last class of each sex, must be considered as very great, 
when contrasted with those which precede them. Causes «f a 
very peculiar nature must have operated on the state of Dela- 
ware, to have produced such a series of increments as have here 
been referred to. 

The equality which exists in the first class of the male and 
female increments of Ohio, has been already noticed ; but it is 
also desening of remark, that the fourtli class of males pos- 
sesses an increment precisely similar to the first. In the period 
from 1800 to 1810, the maximum male and female increments 
were found in the final classes; but in the succeeding census, 
it was only found to hold good in the females, the greatest in- 
cretnent in the male population being found in the third class. 
-This circumstance is most probably to be accounted for, front 
the immense nnmbcr of young men who have been koortn to 
emigrate to the state of Ohio, in consequence, probably, of an 
impression which vi-as at one time very strong in the public mind, 
that it possessed advantages superior to any other Axneiicau 
slate, and hence was resorted to by multitudes of the youag me- 
chtuiics of England. 

In Indiana, notwithstanding the increments arc so very great, 
a. conaderable degree of uniformity prevails among them, the 
average of the male rates being S13, and of the females 514,4, 
—a reroai'kable approach to equality, when the irregular nature 
of the operating causes is considered. This tendency of nature 
to produce a balance in her aggregate operations, is also cu- 
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rioualy displayed in the stale of LouiMana, where the male liv 
crements of the first and second classes, aldiough but little more 
than half the magnitude of the third, and, we may add, ibi 
fourth increment also, and therefore presenting no kind of urn- 
formity whatever ; yet iheir means docs not differ very viddy, 
considering the magnitude of the increments, from the mean rf 
the almost equally irregular increments of the Tenialcs; the fn- 
mer being 358.7, and the latter 342,9. It is remarkable, hon 
ever, tliat the maximum female increment should be found b 
the final class, corresponding in this respect wilii Ohio, In^aw, 
Missi^ppi, Micliigan, and Columbia ; — Alabama being a Angu- 
lar exception to the law. The maximum male increments are 
found in the third class, in the slates of Ohio, Indiana, Louisi- 
ana, Alabama, Illinois, and Michigan, — confirming tlie remark 
before made, relative to the immigration of young mechanio, 
A more particular account of the maximum increments will le 
^ven in a succeeding page. 

Among the southern stales, Louisiana, as has been alread; 
remarked, is distinguished by the magnitude of its increment!, 
andalsoby the irregularitvof their character. The impulse wluiji 
its male population has received in the third and fourth classes, 
are among the most striking of the results which the present 
sur\'ey has disclosed. Next to the increments of the liUt-meD- 
tioned state, we may rank those of Tennessee, Kentucky, Geor- 
gia, and North Carolina, all of which present conclusions mora 
or less interesting. Of the three remaining southern states, it is 
difiicult to determine which is the greatest, from the uncertain 
nature of their increments. Of the two Carolinas, it may be 
observed, as somewhat angular, that ^he fourth and fifth incre- 
ments of males, and the second incremkjits of females, ^ould so 
closely agree, notwithstanding the results of the other ages hear 
no perceptible relation to each other. Geor^a and Kentuclcy 
also correspond in the first and third classes of its males. The 
large increments, moreover, which both the sexes of 45 and up 
wards received during this period in the two Carolinas, may not 
be unworthy of attait'-n, particularly as they afford a striking 
contrast to the i " some of the other ages. In Geor- 

gia, also, the fir urth classes of males, are respec- 

tively equal, or ^ corresponding classes of ie- 
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males, and likewise to the class of 45 uiid upwards. Tlie firet 
three dasses, for both sexes, in llie lable clcvotctl to llie former 
census, exhibit likewise a. close approximation to equality. Causes, 
therefore, somewhat of an uniform kind, have probably operated 
in Georgia during tliese periods, on particular classes of the I 
sexes. 

Perhaps the niosL singular class of increments in the whole 
series, ia that belonging to Alabama. Among the males, die 
■npst striking examples of disparity will be perceived to exist 
in the first tliree classes, and the two latter. The third 
Iiae an increment of 215.1 per cent., and the last pnly 02; 
the latter an increment large, when regarded as indicating the 
rate of increase during so sJiort a period as ten years, hut small, 
when contrasted witJi so great an increment as the former. Such 
increments afford the means of discovering to which class. of per- 
sons the province has been most indebted for its increase. , It 
will be remarked, that the very large increments which belong 
to 'the tliird class, proves that a great number of young men 
must have emigrated to this territory, carried thither by-tlie tide 
of fortune, and the adventurous spirit which the young (wssess. 
The increments of the first and second classes may have been 
produced as necessary consequences of the fourth and fifth ; for 
these, consisting probably of by far the greater part of married 
persons, necessarily carried with them their famihes, and which 
circumstance contributed to give that impulse to the first and 
second increments, which they appear to have received. Per- 
haps some portion of the large increment of the third class may 
be, attributed to this cause. It is very remarkable, however, 
that the state of Mis^sippi, which would seem to be almost as 
much subject to the uncertain inHucnces of immigration as Ala- 
bama, should present results so very different from those last 
mentioned. For instance, the minimum increments for each 
sex are found in the class of 45 and upwards, in the territory of 
Alabama ; whereas in that of Misslsippi, the maximum incre- 
ments of each, sex are to be found in that class. The anoma^ 
lies, also, whicli wiU be found to arise from comparing any cor- 
re^wnding ages together, in the states last mentioned, are very 
remarkable. If we select, by way of example, the first and last 
classes, for each sex, as in the following Table, 
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Increments in Ten Year*. 




M... 


Fhiui. 




Under 10. 


ward* 


llRdU- 10. 


wanU. 




Alabama, 




62.0 
100.7 


TB.9 


83.1 
I3S.8 





the results will be founfl of a very dissimilar kind. The lo^ 
increment of Alabama, is succeeded by one of a comparaUvdj' 
email magnitude "in bolli sexes ; whereas in Mlssisippi, the con. 
trary takes place, the lesser rale of increase being followed bjt 
the greater ; and it would seem as "d" the greatest and least rata 
of increase had mutually intercljanged places with each olher. 
Hqw unc^^lain must have been the causes which contributed tn 
produce conclusions so much opposed to each other as thetf I 
In Illinois, considering tlie great magnitude of all tlic i 
Dients, B greater degree of uniformity will be observed UiM 
vail among them, than in either of the territories last reviei 
The transitions from one rate of increase to another, are Q 
so alirupt a kind as in those prevailing in tlie state of Alal 
la Michigan, the greatest male increment will be fouad ilk 
third class, produced probably by the causes operatitig on J 
bamo. If we contrast the nwrements of the sexes of tbis 4 
as in the next Table, 
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their great irregularities will be immediately apparent- If the 
results of the first column, for example, be compared with eacB 
other, no one could anticipate such conclu^ons as the third ai 
fourth columns present, at least not from the ordinary \in 
human procreation • 



nlrasting the lala 



H . ojtne umted States and Territories of North America. 
^ In the observations which were before advanced, relative to 
^ the maximum increments from 1800 to 1810, a great degree of 
E, regularity was observed to pre^'aii among 'them ; and it was re- 
1^ marked, that both males and females could be separated into two 
C classes, and that the greatest increments of each state iell in one 
fr* or otiier of them. These classes were the third and fifth. The 
^ same prinuple has been attempted to be traced in tlie greatest 
E" increments contwned in the table for 1810 and 1820, but not 
L' with the same success, two exceptions lieing found to it in the 
P males, and five among the females. Nevertheless, the law be- 
fore observed will be found to hold good, witli rcsjiect to the 
males, in twelve states, in the class of 16 and under 26 ; and in 
eleven states in the class of 45 and upwards. Of the females, 
four states only will be found in the former of these classes, but 
in the latter sixteen ; — another evidence in favour of the siippo- 

F it is my intention to offer a ievi remarks in anothei paper), Ibe following Tables 

■ axe aMe6. To enable the comparison to be rnade nich greater ease, Ibe S^fitdiib 
K return* have boeo thrown into fne classes, eorropending, as ogarly oa cireunutanoe* 
^ will alloW) with th£ Amsrican diviBiODE. It is a matter of regret to be ot^igcd to 
^ depart, ia an inquiry of this kind, fiom aelassificationof ages, so truly philosopliical 
B as tliat which has been matnieil hy Wasoektih, and the other enlightened mem- 

■ bers of the TaMlvarkel., or Board of PopnlStion, to assimilate It to one less per- 
m fcct and useful. Time, however, may do that for the American relimu which tl 

has dane Ear the Swedish. Home waB not built in a day. 
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uiioHt Uiat it is the result of some law. The following TaKe,! 
huwvver, will more completely sliow the states and terriioiia I 
which confonii to this law, and those which deviate fra 
The females present the greatest irregularities. 
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iB Maximum Incrcnieola of Female* 
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New Jersey. 
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Georgia. 

LouisianH. 

Teaneaaee. 

Kentucky. 
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The preceding survey has afforded the most ample grounds 
for presuming, that the increase of the American populatkm 
has not proceeded from procreation atone. To indulge such » 

supposition, indeed, would be to attribute to the operations of 
nature a series "larjties of the most improbable kind. 

If wc select, b pie, the greatest and least rates of 



' ffihe Uniieil Stales and Tcrriio)-ks ^ North America. SS7 
increase of the males, for llie four great divisions of ihe slates 
and territories, during the period last reviewed, as ia the fol- 
lowing Table, 
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we miiat immediately admit the propriety of conmdering a very 
large proportion of the increase as arising from immigration. 
And although, in the present imperfect state of our statistical 
knowledge, it may be impossible to fix, with any thing like pre- 
cision, the several degrees in which procreation and immigratiftn 
have prevailed, so as to produce results so singularly divei'aii^ 
as those which liave been the object of the preceding pages to 
survey, there can be no doubt but tliat, in many of the states, 
the latter cause must have been decidedly the most powerful in 
producing them. On another occasion, an opportunity may be 
aiforded for discussing these important relations ; but, in tke 
mean time, it may be remarked, that it does not appear, from 
the evidence with which we are at present furnished, that the 
laws which influence procreation in the New World are mate- 
rially dilferent from those which prevail in the Old. SubaB- 
quent inquiries, and more authentic documents than we at pre. 
sent possess, may throw a new light on the subject, and dimi- 
nish the impression which has been made on the minds of many 
enlightened men, that the rapidity with which (he American po- 
pulation has increased, is more to be attributed to immigration 
than to any other cause. Still the inquiry must be approached 
with caution, and, in the absence of so many necessary data, even 
speculation itself may be useless. If we consider, however, the 
present condition of Europe, and the causes which contribute to 
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render the maintenance of a family difficult and distressbig to 
the labourer, and contemplate the advantages which the western 
regions of America disclose, where the wages of industry are 
high, and where the real labourer enjoys the best fruits of the 
earth in abundance and peace, we may perceive at least some 
ground for presuming, that the effects of immigration have been 
great. In no antecedent state of the world has so imm^ise and 
so indefinite a theatre been opened for the increase of the human 
race, not only, it is to be hoped, in number, but also in wealth, 
happiness, and virtue. At the present moment, we can con- 
template a surface of fertile country upwards of £000 miles in 
extent, reaching from the present remotest settlements to the 
shores of the Pacific Ocean, enjoying all the blessings of the tem- 
perate zone, intersected by innumerable streams, possessing the . 
primitive and undccayed energies of nature, and capable of af- 
fording, for centuries to come, the best fruits of the earth in un- 
limited abundance. 

It is in the newly settled states that we have met with the 
largest rates of increase ; and there is no room for supposing, 
but that a large proportion of their inliabitants will acquire fixed 
and settled habits, and thus possess the means of calling into 
full and perfect exercise all tlie active principles of populadon. 
These considerations, joined to the farther influx of other setders, 
must, in subsequent years, give a prodigious impulse to their 
numbers. Some portion of the inhabitants of these new states 
will, it is true, retain their migratory habits ; but this, so &r 
from proving any check to the population, will rather be the 
means of increasing it more rapidly. On the uncertain frontier 
of the American territory, " where civilized gives place to sa- 
vage life," crowds of such adventurous emigrants resort, *' dis- 
pendng with the advantages, and exempted from all the re- 
straints, of social life. Here they act in the double capacity of 
cultivators and huntsmen, partly civilised, and partly savage, until, 
by the advance of new emigrants, they are gradually surroimd- 
ed witli improvements on every side, and are at length brought 
within the pale of order and law. Tired of this controul, and 
anxious to resunr ' ^ree and licentious habits, they dispose 
of their lands tc more settled character, and again 

take their stati it the desert, tliere to bear the 
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brum of savage liostility, to hunt and to cirilivate, and, by their 
resolute and ferocious habits, to repress the inroads of the exas- 
perated Indians, and to act the part oF successful pioneers, in 
clearing the way for the great nias,s of the American population. 
It is in this manner thai the country gradually assumes the as- 
pect of dvilization, and that the dwellings of men are seen to 
take place of the haunts of wild beasts." The migratory habits of 
such men, so far, therefore, from proving any clicck to the increase 
of the population, actually prepare the elements for a more ef- 
fectual advancement of it. The labours and difficulties of the 
few, become the means of promoting the happiness and welfare 
of the many. And in the states and territories which have been 
latterly peopled, a few years must produce a race of inhabitants 
attached to the country in which they have taken up their abode, 
from the exercise of those sympathies and attachments which so 
soon spring up, and find root in the himian breast; but above 
all, by the strong conviction which they will most probably en- 
lert^n, tliat their present condition is better than that which 
they have left. 

It may also be remarked, that the principles of populalioe 
will be called into more active exercise, in the eai-ly stages of a 
newly settled state, than in its late growth. This w'dl appear ma- 
nifest, wlien we consider, that, in the first settlement of a state, 
the most fertile tracts of country will be first occupied, and 
which, by affording the means of subsistence in greater abun- 
dance than when the less productive parts become settled, must 
necessarily give a greater impulse to the population, in its former 
stages, than in its latter. It i^ also probable, that, by even sup- 
posing the agricultural population to predominate for a consi- 
derable period in the newly settled states, considerable diversi- 
ties will arise among the increments of the inhabitants of diffe- 
rent districts of the same territory, from the operations of the 
same cause. It is time, however, to hasten to the contemplation 
of a subject which makes a loud appeal to humanity,— ihe 
Slaves. 

fTo f>c confiiiued.) 
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Akt. XV. — Anali/iis of a Journal i^a VOfOgv to &e Ifcrilttn 
WfuiU-Jishery ; including Researches OMd I>iscoverw on At 
Eattcm Coast of West Greenland, made in iht Summer ^ 
1822, if/ WiLUJDi ScoRESBv, jun. F. R. S., M. W. S., &c. ic 

X HE original tle^R of the voyage, an account of wbidi it 
gitcn in tlie present work, was tbe prosecinioo of the lAdvt 
fishery on the coast of Greenland and Spit^Jiergen. IMbooibji 
Ca|)(iun Scoresliy tells us, was an object, therefon?, that craU 
only be pursued subserviently to it, but it fortunateJj pnmd 
compatible with the principal purpose of the voys^. ^Tfae chotcG 
of the fishing ground being left to our author, he prdeired tfe 
const of Greenland to that of SpUzbergen. This was not only, 
in his i^aition, the most promising station for success, but lik^ 
wise most agreeable lo hia wisbes, as afibrding a chance of niA- 
king important go^apliical discoveries. Tbe result was big^l^ 
Batisfactory. The fishing proved successful, and an extensn 
unknown country was discovered. AVhoUy unassisted, and un- 
der very disadvantageous circumstances,. C^lain Scoresby exe- 
cuted the survey of a wild and terrible coast,— ^xplor^d maaj 
of its sounds, bays, and islands, — and was also enabled to ennch 
science with numerous new and interesting observations and 
views. 

. The experience of these three or four last years having de- 
monstrated the ruinous nature of tbe whale-fishery in Baffin's 
Boy, it will probably be entirely abandoned, and otAisequentlf 
the importance of the Greenland fishery, where the losses hwi; 
been comparatively small, will rise in importance- It canout 
therefore be doubted, tliat the researches made during this voy- 
age on the coast of Greenland, will prove of great consequence 
to our trade in that quarter, and that they will afford such in- 
formation as may be the means of advancing the prosperity, and 
increasing the safety of those engaged in this adventurous employ- 
ment. The re-discovery of the ancient Greenland colonies vrat 
also an interesting object in the voyage ; and Captain Scoresby 
found, in every "1"" here he landed, traces of human inha- 
bitants, genera laus ; hut, for reasons stated in tbe 
Journal, it apj idants of Europeans also formed 
|)art of its popi 




^ptatD Scaresby^s Voifage to Wett G/eentand, S4l 
In the Introduction to the Voyage, we are presented with a 
history of the ancient settlements on this coast, and of tlic many 
itttempts made to re-discover tliem. Although all these attempts 
proved abortive, owing to the vast body of iee, extending to a 
great distance from the shore, it appears, from the observations 
Gont^ned in the Journal now before the public, that the coast U 
not inaccessible at present, but, on the contrary, that it may be 
visited annually. If the eoast, from the Arctic Circle to Ci^ 
Farewell, be really defended by a barrier of ice, as is the ^neral 
^iaion, of the accuracy of which, however, our author has 
great cloubts, tlic course he recommends to be pursued is a pa- 
CtUel betwixt the Utitudeof GS^ and 75°, in some part or odiei- 
c£ which limits, and frequently in many different places, the coast 
may be reached every summer ; and, when the navigater once 
gets betwixt the land and the ice, there would be no great diffi- 
Cllltyin reaching any of the stations of the old colonies, even d«WB 
le C^)e Farewell, the southern promontory of Greenland. Our 
dutbor, in conununicfiling his discovenes and observations, and 
ncrdating the various interesting inddents of the voyage, bos 
chosen, and with great propriety, the joimial form We shall, 
(Jierefra-e, in the account we are now to lay before our readers of 
tho contents of this imix>rtant work, adopt the same order. 

The ship Baffin, commanded by Captain Scoresby, in which 
•desw^itge was made, appears to have been admirably iittcd for 
•Aiji Greenland Seas. The various arrangements for the pnr- 
pbeet pf the whale-fisliery were of the most complete kind, arid 
nothing was neglected which could contribute to the comfort, 
amd secure the safety of the crew. All the preparations and ar- 
rangements being hnishcd, the fiaflin sailed from Liverpool on 
the a7th March 1822. On the 28th, they were foretd, by stress 
of weather, into Loch Ryan. During the leisure afforded by 
this detention, our author employed himself in constructing' A 
temporary apparatus for obviating the errors produced oD' the 
lateof chronometers by the action of terrestrial magdetisBi' «■ 
i^KKe parts of the instrumeBte whkb ore formed of steel. < Tlie 
wtohec havii^ become favourable, they left Loch Byan (>b the 
^tb April ; on the l(kh, passed the Island of Tirec ; and the 
following day, at day-break, discovered the wild and solitary 
rock of St Kilda, which was passed at noon- 
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" The ship being now fairly at sea, the ship's company were di- 
vided into three ' watches,' containing an equal propottian of har- 
pooners, bo2t-siecrcr=, &c. This arrangement, which the lam 
complement of a Greenland s!iip's crew renders easQy pnctkabl^ 
gives each man, exce()tin^ on extraordinary occasicma, 16 houn icst 
out of 24. This is a great relief lo them in coM weather, and aervei 
to compensate them fur the cxtrai»rdinar)' exertions to whidi thcj 
arc sometimes oiled. At the ^ame time, we appointed a crew of 
six or seven men for eacli of our >even whr.le-boats, for the puraose 
of getting them fully prepared and fitted for the fiahciyy and fiv 
keeping them in order when on service." P. 13. 

On the 10th, they passed to the westward of the Faioe Island^ 
at no great distance : and, on day-break of the l-kh,yiiZ in vitt 
icCy about 150 miles to the eastward of Icelandy in so low a lati- 
tude as 6ir SO' N.,— a position in which Captain Sooreaby had 
ne^'cr before seen ice. 

** It must," he remarks, " have been brought hither by a oooti- 
nuanoe of strong gales from the N\V. Its effect on the climate of 
Iceland, the whole of which island the ice appeared at this time to 
envelope, must have proved both disagreeable and banetul to the 
inhabitants. In summer, the ice trenerallv retires far from the coast; 
but during the preceding IS muntii!$, it is probable that the Darthern 
parts of the island were never iVte from its chilling influence. To- 
wards the end of August 1S52I, a season when the ice should have 
retired to its greatest distance from the shore, I found the promcm- 
tor}' of Langaness encompassed by large streams of heavy arifl-ioe, 
which it appears never left the coa«t the whole of the summer. The 
effect of this on the temperature was most striking. In descending 
Irom Lat 71* to 07** the highest observation of the thermometer wh 
.'^S*, and when close in-shore, near L&nganess, it was 35* at mid- 
day, and 3:2* early in the morning. It might be reasonably expect- 
ed, that such a degree of cold in the height of summer would be 
destructive to vegetation, and, consequently, most dangerous to the 
cattle, whose supply of herbage in this quarter is at all times scanty; 
yet, in the interior, wc are infomioJ. by the Danish journals of the 
|)eriod, that die summer of li'^l was micommonly warm." P. 14, 15. 

On April 15. they fi)rfcd their way through the ice, and got 
clear of it in the evening. The weather all day was delightful. 
The Latitude at noon was 64" 41'. An hour or two before mid- 
night, a sjilendid aurora borealis made its appearance, and the 
following excellent description is given (>f it. 

" It commenced in the north, and extended itr oif in an arch across 
the zenith « towartls tlic south. A ^o^t of crown was then formed in 
the zenith, which was nio>t hiillinntiy illuminated., and gave out in- 
numerable coriireatioiKN of j>r(.Mt licauty. and with astonishing velo- 
city. The li^ht appciired to lio t\;ii»l to that of the full moon; and 
various colours, particubvly blue, green and pink, were stated hy 
mv officers t<» have been cU arlv rb-crv^«l. Its extreme distinctness, 
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and the boldness of the coruscations, seemed to bring it to 
elevation ; and, when the rays were darted towards the ship, 
peared almost to descend to the very mast-head. 

" Between the parallels of 69° or 63' and 70°, the aurora borealis 
is of very common occurrence, in the spring nnd autumn of the 
year. On the 3d of April 1820, I observed Uie moat interesting 
disphiy of this meteor that nearly forty passages to and from the 
fishery had aflbrdcd. The evening was fine and clear, the wind 
westerly. The aurora first appeared in the north, and gradually ex- 
tended in a luminous arch across the zenith, almost to the southern 
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horizon. A dim sheet of light then suddenly appeared, and spread 
over the whole of the heavens to the eastwardof the magnetic meri- 
dian, while only a few insulated specks were visible to the west- 
ward. The eastern aurors were grey and obscure, and exhibited 
little motion ; but the arch extending across the Kenith, showed an 
uncommon playfulness of figure and variety of form. Sometimes it 
exhibited a luminous edge towards the west, in some places concen- 
trated into a fervid brilliancy. The rays were a Uttle oblique to 
the position of the arch ; but gonernlly [wrallel to each other, and 
commonly ran in the direction of the magnetic north and south. At 
one time they extended sidewoy* against the wind ; at another m 
the contrary direction. Now they shot forward numerous luminous 
pencils, then shrunk into obscjirity, or dispersed into the appearance 
of mere vapour. The colours were yellowisli-white and greyish- 
white. All the stars of the fourth magnitude were visible through 
the meteor, even in its most vivid coruscations. Ursa Major was at 
one time encircled with such a characteristic blazonry of light, that 
the Bear seemed to spring into figure, and to be sliaking liis sha^y 
limbs, as if in contempt of the less distinguished constellations around 
him. The Pleiades were almost obsured by the b'ght p'roduced by 
the aurora ; though Venus, and all the superior stars, shone with 
bccomjng splendour. I liave never been sensible that the shooting 
of the aurora was accompanied by any noise ; the turbulence, in- 
deed, of the water at sea, or noise of the sails during calmsj prevents 
alight sounds from being heard-" P. ](i-18. 

For some days after the aurora, borealis, the weather was fine. 
During a run of SO leagues, the sea was constantly of an olive- 
green colour, remarkably turbid ; but, on the afternoon of the 
17th April, it changed to transparent blue. This green appear- 
ance of the sea in these latitudes, was occasioned by myriads of 
■mall marine animals. A calculation of the number of these 
Miinials, in a space of two miles square, and 2oO fallioins deep, 
gave an amount of 23,888,000,000,000. 

Then- Latitude, on the ITlh, was 65" 58', Lonj;, S' 63' W. A 
great quantity of drifi^woocl passed during the day. Two trees 
were picked up, one of which was about SO feet in length. This 
wood is probably derived from some of the great rivers of Sibe- 
ria, whicli empty tJiomselves into the Frozen Ocean, and being 
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carried by the wcsleily current prevailing oa tJiis coast, a 
persed throughout the Greenland Sea. The wood is innc 
Inrch. It is not iincummon to find \\ix& imbedded, in an 

'right position, in the middle of large sheets of ice,— a cirei 
stance which, our author remarks, is in favour of the suppo^oi 

■of Buch ice having been formed near land. Ou the 18ih, thef 

' again fell in wiUi ice. The day following, at noon, having b 
It good run during tiie night. Captain Scorcsby obaen'ed 
I^L 68° 45', Long, by chronometer, 0° 8' W. The Tarifllid| 
was found to be only 14" W., on a NE. by E- course, but 
teal variaUon must have been about 9S,'\ the diflerence of i 

^being lhe,effect of the " local attraction"' of the ship on ifae^ 

_" The amount of ' deviHtlon' on every point not being yet an 
Itained, noi the points of change, we sailed in considerable ulii 
twi^, whenever an alteration in the course was necessaiy. T 
B^n hfiving an fron-tiUer, and much heavy iron-work about 
ludder, has an extraordinary deviation in her compasses. In 
first voyage (1820), it was still more considerable, and not a li 
<^geroua before it was discovered. It produced an error of 8 ' 

J»ee of latitude in one day's run, on a NE. by E. course, the 

'^^ion on tliat point berng twenty-two degrees. On carrying' 
Ixtcket compass round the quarter-deck, to ascertain the ^ 



jUtraction, f discovered that it was principally owing to the pipi^ 
at, chimney of the cabin-Htove, which had inadvertently been mid 
flf sheet-iron, and had consequently an attractive energy (accordia 
to Mr Barlow's investigations) equal to a pillar of solid metal, ofiB 



' On Sunday, the 21st April, hod a hard gale from NE. 

NNE., but which having been foreseen by means of the 

meter, proper precautions were taken to secure the vessel fh^ 

Its effects. A little before sunset on the 22d, a weather-aA 

ipt the limb of a r^n-bow) of great brilliancy, appeared, li* 

Weather-gaJt is generally considered by seamen as the harbii^K* 

of a storm; and we find, from the Journal, that the next du 

Was stormy. On the 25lh, observation was made in Lat, 75* ffi,, 

two or three nights preceding this, Captmn Scorcsby saw 

we had no d» ' liul only faint and diminished twilidlL- 

[ow we were a he regions of eontiniiod day, when 

ias aun, for mc i-eeps round the North Pole witii. 

it ever descen ftatx^ 
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' Having now reached a-Jishing latitude, preparations were made 

' for the fishery. The number of boats was ecven. In eath of 

' them were coiled six whale-lines, of 120 fathoms. They were 

■ also fitted up with all the apparatus of liarpoons, lances, oars, 

axes, flags, 8;c, as usual in their equipment. On the 27th April, 

at S p. M,, the ship passed the 80" North Lat., being within ten 

niiles of Hackluyt's Headland, in Spitebergen, a latitude whick 

was reached •mthout experiencijig ofnyjrost. In the evening, 

the wind coming off shore, the sky immediately became clear, and 

displayed a large extent of the norihcni coast of Sjritzbergen, of 

which the following description is g^ven. 

" This coast is much lower land tlian the western, and more uni- 
formly covered with snow, few ridges, or even points of naked land, 
lieing visible. The western coast, on the other hand, present* al- 
ternate streaks of black and white. The former colour, consisting 
of ridges of naked rock, which appear black, contrasted with the 
brilliant whiteness of the snow, frequently runs from the auranjit. 
directly towards the base of the mountain, but ot\ener becomes con- 
cealed beneath a bed of enow and ice, as it approaches the water's 
edge : the latter colour, the white, consisting of snow and ice, fills 
aU the ravines, dells, fissures, and valleys, and reflects the light of 
the sun with such intensity, that the tracts of soow-clad land eKhi- 
blt, as near as possible, the colour and splendour of the moon at the 
fulL The ice and rocks being thus highly illuminated, and stronf^ 
Jy contrasted, — being constructed on a majestic scale, and rising widi 
peculiar steepness out of the sea, — give a cjiaracter to the Spitsber- 
gen scenery highly striking, interesting, and indeed magnificent 

" As soon as we passed to the northward of Cloven Ch'ff, the 
north-western land ol' Spitzbergen, the whole of the northern coaet 
was seen through a highly and unequally refractive medium. In 
consequence of this, the cliffs were reared to an uncommon altitude, 
and presented the beautiful basaltic character, which it is a general 
propetty of this remarkable state of the atmosphere to produce. 
The apparent columns were all vertical, or nearly so, and, when 
slightly waved, maintained their parallelism, the curvatures of the 
adjoining columns corresponding with each other." P, 26, 27. 

In the passage from Liverpool to this station, only the usual 
birds of the latitudes passed, which are enumerated, were met 
with ". They now continued to approach the Pole, in a sea clear 
of ice to the NW. and W., until one in the morning of Sunday 
the 28th, when, in Latitude 80° 30", they were stopped by the 
main northern ice. In the afternoon of tliis day it fell calm. 

* PrmiUaria -pdagita, near Harris; Peleeama bassanus aS Vaioa ; Pnxdia- 
ria gbuialu, from Harris In GreealDiid t Lartu riaaa, jiaranitiaa, glaucvi, cbnrncvi, 
were frequent : on approaching Spilib«gen, Aha alle, Colymivi grjfk, C. tTnvk» 
Sterna iiruiido, Embcriia niralia, &c. 
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Sdow began to dcsccad, and the mercury in the barometer suii 
to 29° 40', thus oDnouDcing a gale, which speedily foilowd 
Next morning the wind moderated, and a heavy fall of sai 
commenced. This circumstance, with a low state iif the hut 
meter and a heavy !iea, indicated a rcnewaJ ot" the gale fiw 
another quarter. The wind dioppcd round to the northwai 
and it presently blew very hard. This sudden change of ^ 
wind occasioned a great decrease of temperature; for in tb 
Epoce of sixteen hours, the thermometer sank'from 3S° to 0'—?, 
being a fall of SI", the most remarkable range of tcmperUtR 
ever experienced by Captain Scoresby in the Greenland sea 
On die 30th April, when the snn broke through the clouds,, 
change of temperature was produced from 3° or 4° below Mt^ 
to + li"; and further, the ade of tlie sliip on which the 
shone was healed to 90° or 100°, and the pitch about the be 
became fluid. Thus, while on one side there 
warmtti, on the opposite was great cold. 

On the 1st May, at 5 a. m,, Captmn Scoreshy calcutatod 
he bad advanced to 80° 34', a distance of only 56G miles 
the Pole ; but the increa^ng accumulation of ice to the 
ward, and the want of whales, did not encourage further 
in that direction. They were now within a short distance, 
extreme accessible point of the Greenland ice towards the 
•'and the Baffin," says Captwn Scoreshy, "was, without qi 
in the highest latitude of any ship at that moment on tlie e 
there was no doubt on my mind, when I stood on the tai 
the ship was turned before tlie wind, that I was then n 
Uic Pole than any individual on the face of the earth," 
continued cruiang amongst the ice under various latiti 
search of whales ; and the first was captured on the 6th of 
in Latitude 79° 31' N. On the 9th of May tlie cold was 
being —8°, the greatest degree of cold experienced by 
Scoreshy during twenty voyages to Greenland. 

" Though wo had Bmoolh water, and kept the comraniot 
constantly closeil, the cabin became more uncomfortable t" 
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_ H stance in the open air atiick to it ; and the tongue brought into con- 
t, tact with the same, adhered so firmly tliat it could not be removed 
■without the loss of'tlie skin. Some of the sailors sufTered conaider- 
■ ably from parbol frost-bites. The cooper had his nose frozen, and 
b> WHS obliged to submit to a severe friction with snow ; and the boat- 

S almost lost his hearing." P. 43, 41. 
the same day several parhelia or mock suns were seen, 
lautical operations of this day were of the most difficult 
which the whale-fishers have to cncountei', and in which 
ers of ships are annually damaged. The following passage 
affords abundant proof of the great importance of the Greenland 
fishery, in forming active, ready, and experienced seamen. 

" Most of the masaes of drift-ice, among which we had to force a 
passage, were at least twenty times the weight of the ship, and as 
ikard as some kinds of marble ; a. violent shock against some of them 
might have been fatal. But the difficulties and mtricocies of such 
situations, affording exercise for the highest possible exertion of 
|]autLcal skill, are capable of yielding, to the person who has the 
manajrement of a ship, under such circumstances, a degree of en- 
joyment, which it would be difficult for navigators, accustomed to 
mere common-place operations, duly to appreciate. The ordinary 
management of a ship, under a strong gale, and with great velocity, 
exhibits evolutions of considerable elegance ; but these cannot be 
comparable with the navigation in the intricacies of floating-ice, 
where the evolutions are frequent, and perpetually varying, — where 
manceuvrcs are to be accomplished, that extend to the very limits of 
possibility, — and where a degree of hazard attaches to some of the 
operations, which would render a mistake of the helm, or a miscjil- 
culatiun of the powers of the ship, irremediuble and destructive." 
P. 46, 47. 

On May 16th they got beset in the ice; and this period of 
leisure afibrded our author an opportunity of carrying into ef- 
fect some magnctical experiments, of which an interesting ac- 
count is given, from page 52 to 60 ". 

On Monday, the 20th, the ice began to move ; and, after six- 
teen hours constant exertion, the ship succeeded in reaching a 
free and open navigation. Having met with little success in 
fishing in these high latitudes, they now sailed southward, to 
what is called the West Land Fishing-Groimd, extending from 
I.at. 77° downwards, where, within these last three or four years, 
the only good cargoes had been obtained,- On the 23d May 
they reached Lat, Ti" 43' N., being the parallel where they pro- 

* We me rductantly campcllcd to poalponc lo next Number, a full account of 
alt t'flptiiin Scotoabj'b Magnelienl Espeiiments, anil of hia Magnet inicltr and 
ChronomcUicaL Compass. 
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poeed to renew th^r search for whales. In this latitude diey 
again entered the ice, pursuing a NW, and N. course ; and tn 
the S4th saw several whales, but captured none. On the 25tli 
the sliip encountered a heavy gale, of which an interesdng ■«- 
count !b given. For several days subsequently, the weath^' WH* 
generally foggy, with southerly and easterly winds, fhe t^' 
perature of the air being near to the freezing point, the log W» 
deported on the rigging in a thin coating of transparent ice, bo 
that tlie ropes, yards, tj-c. appeared as if made of ice. On the 
30th, the ship was nearly beset ; but next day a change pf wiy 
broke up the ice again. On the 1st June the ice was ip sudia 
state as to allow them to advance nearer to the land, and one 
whale was killed. On the 3d June many whales were seen, and 
one captured. On the 4th June they pushed still further to- 
wards the west, but were again confined in the ice until (ba.Ttt^ 
^During their besetment they saw many narwaJs, of whiolt lai' 
Toal a curious account is given. An observation for the Lai. 
in jjipe 5. gave 74-° 18'. On tlie 6tli, in the monung, all ihe 
rigMOg of the ship was thinly covered with a double frir^ of 
sn^tt^ crystals, consist'mg of the particles of fog that hatl been 
depoatcd during the night on the opposite sides of the ropes, as 
they were successively presented to the wind, on the sliip h«ng 
repeatedly taekcd. This' appearance, with 'others of tbc'^'iL- 
character, loads our author mio a discussion in regard to ihe for- 
mation of snow-crystals; all of which, we may remark, are regular 
eix-sided prisms, or modifications of that figure ; and, tbereibre, 
belong to the rhomboidal series of crj'Siallization. On the 7th of 
June, such finely marked ice-blinks appeared in the atmxjsphere, 
in connection with the horizon, as to present a perfect map 
of all the ice and openings of water for twenty or thirty iniles 
around. 

" The reflection was so strong and definite, that I could readily 
determine the figure and probable estent of all the fields and lloe^ 
within this limit, and could distinguish packed or open ice, hyilB 
duller aiid less yellow imajie ; while every, vein and \ake f^y^iffL 
producing its marked reflection by a deep blue, or blutfb^Utd 
patch, amid '" ' '■links, enabled me to ascertain wheretbeouil 
water lay, ai of the obstacles tliat interventd. ' -B^ tift 

means only, vge opening iinpiediately tp tb^.nof^ 

westward ol w long navigated, with a consideiable 

expanse in n, at a greater distance, biiutidciaby 

sheets of ice ae of prodigious magnitude. This in- 
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'daced me to examine the ice very closely in this quarter, when, 
' the very spot marked by the bliiik as being the n 



f waa found to be in the act of opening, so as to permit our passing 
_. , ... ... '(fljee, - «.. p .. 



L through towards the north-west. At the extremity of the first open- 
P jng, or lake, there was a compact barrier of floea, wherein, however, 
■ aS^ a few hoiKs detention, we discovered a narrow dubious chan- 
I nel, that eventually conducted us into the expanse of water painted 
I mit by reflection in the atmosphere." P. 80, 81. 

•The night of the 7th-8[h, was stormy, with snow or fog j 
but in the afternoon the sky was clear, when land was discovered 
ej;tending from N. by E. to NW., tlie nearest part supposed to 
be at the distance of fifty miles, 'J'his was the eastern coast of 
Greenland, being a continnation towards the north of that coast, 
on which tJie ancient Icelandic colonies were planted in the tenth 
century. 

" I looked on it," says our author, " with intense interest, and 
flattered myself with the hope of being able to land upon some of 
its pirtnreaque cragi, where European foot Rad never tri)d; btfbre 
the season for the fishery should come to a close. As no ship hall 
ever before penetrated (I had reason to believe) within sight of this 
coast, at so early a period of the summer, I was encouraged to ex- 
pect that my wishes would not be difficult to accomplish ; and, as 
the main design of my voyage was fortunately compatible witk je- 
searches about this unknown region, I determined immediately to 
penetrate, as far as possible, towards the shore." P. SS, 83. 

Their latitude being 74° 6', the southernmost land in sight was 
conadered as the Hold-with-Hope of Hudson, and the most 
northerly as Gale Hamkes' Bay, On attempting to proceed to 
the northwest, they were interrupted by a solid barrier of Eeltls 
nn<I floe^ ot' ice, closely wedged together. They were ihereftire 
lorcea to reiil»ain until some change in the ice should take pl»ce, 
Ca^ liun Scoreshy, in rowing amongst tlie ice, was struck with 
the numerous remarkable forms it assumed, and of which a par- 
ticular account, illustrated with plates, is given in the Journal. 

The ship still continuing beset. Captain Scoresby employed 
his leisure hours in making obsenations on the local deviation 
of the BaiSn ; and of which a highly curious and detailed ac- 
count is given in the narrative. Early in the morning of the 
11th June, during a perfect calm, the pressure in the floes re- 
laxed, which enabled the ship to get nearer to the coast. On 
the 12th of June, the land being only ten or fifteen leagues dis- 
tant, drawings were made of its appearance, and a set of obser- 
vations on its bearings. The nearest approach to the land was 
about ten leagues ; beyond that limit it was impossible to adNonca^ 
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on account of ihe barrier of ici'. The weather, 1 
clear ; and the coast, for an extent of uinety mWa 
atantly visible ; and the various headlands, owing ti 
elcvatiun, were strongly shewn ; so that a tolerable survey was 
made of the more prominent parts of the coast. In carrjang en 
this work. Captain Scoresby had already five or sbt stadous de- 
termined astronomically, and had employed upwards of fifty 
angles or bearings. The general trending of this coast, extend- 
ing from (Jole Hamkes' Bay, in Lat. 15', to Bontekoc Island 
and Hold-with-Hopc, in 73" Sff, is SSW., true. It is almost 
wholly mountainous and barren, and its ordinary height 3O00 
feet Of this land, only a few points had been previously 
named ; and, therefore, Captain Scoresby properly considered 
himself entitled to give names to die others ; and hence we have 
Katcr's Bay, Wollaston Foreland, Scott's Inlet (in honour of 
Sir Walter Scott), Home's Foreland, &c. In the midst of In 
c^rations for the survey of this coast, it fortunately happened 
that the moon, at a convenient distance from the sun, for deter- 
mining the longitude, became visible, and this valuable oppor- 
tunity was not lost. From six sets of distances and latitude, 
he obtained the mean longitude of 17° 54' 30" W., for the place 
of the ship on the 14th June. These observations for the lun- 
gitude, enabled Captain Scoresby to ascertiun the exact dfecE 
in a particular case, of the extraordinary refractive property of 
the atmosphere in the Arctic Seas, which, without such proofs 
would scarcely have been credible. 

" The coast that has just been dcscrilwd, 'n in general so inHA 
as to be distinctly visible, in the ordinarj state of me attnoM^Bni 
at the distance of sixty miles ; but on my last voyage into thesfr n- 

S'aas, one part of this coast was seen, when al more th^i double 
is distance. The particulars were these : — Towards the end of 
July 1821, being among tlie ice in Lat. 7*° IC, and Longitude) by 
lunar observation and elu'ononieter (which agreed to twenty-two mi- 
nutes of longitude, or within six geographical miles), 12° 30' 15* W., 
land was seen from the mast-head to the westward, occasionally 
for three successive days. It was so distinct and bold, that C^ 
t^n Manby, who accompanied me on that voyage, and whose obser- 
vations are already before the public, was enabled, at one time, to 
a sketch of it Trom the deck, whilst I took a similar sketch 
preserved in my journal of that 
nearest to us was Wollaston 's Fore- 
to lie in Latitude 74° 25' (the 
iileig*SO'; the distance, therefore. 
ftAAftOwR^i'i YoTcWul, in 21' 
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^ W. Long., (I i stingo ishetl by two remarkable bummocka at its extre- 
mities, was also seen ; its distance, by calculation, tbiiudedoii astro- 
Lbdmical observations, being IW geographical^ or l€0 English miles, 
n ordinary state of the atmosphere (supposing the rerraction to 
pe-twelAih of the distance]), any land to have £;eu visible from a 
'fl mast-head, 100 feet high, at a distance of 140 miles, must 

i been at least two nautical miles, or 12,000 feet in elevation ; 

fast, as the land in question is not more than S500 feet In altitude 
^ (liy estimation), there must have been an extraordinary effect of re- 
r frsction equal to 8500 feet Now, the angle correspimding with an 
W altitude of ti500 feet, and a distance of I^O miles, is 31' 47", the value 
L of the extraordinary refraction, at the time tlie land was thus seen : 
: -OT, calculating in the |)roportion of the distance, which is the most 
UBual manner of estimating the refraction, it amounted to one-fourth 
at ttie arch of distance, instead of one-twelfth, the mean quantity- 

" That land was seen under tliese circumstances there cannot be a 
doubt; for it was observed to be in the same position, and under a 
Bimilar form, on the 1 8tli, 93d, 34th, and 25th July 1 82 1, when the ship 
was in longitude from 12' 30' to 1 1°50' W., and on the 23d it remained 
visible for twenty-four hqurs together; and, though alien dianging its 
appearance, by the varying influence of the refraction, it constantly 
preserved a uniformity of position, and general similarity of character. 
In my journal of this day, I find I have observed, that my doutliB 
about the reality of the land were now entirely removed, since, wWh 
a telescope, from the ma^t-head ' hills, dells, patches of snowj and 
masses of naked rock, could be satisfactorily traced, during fuur- 
and-twcnty hours successively.' This extraordinary effect of reftiie- 
tion, therefore, 1 conceive to be fully established." P. 106 — lOS. 

A thick fog prevailed the greater part of the 15th June. On 
the 17th the weather was perfectly clear, and the land in aght 
all the day. As they advanced southward, some additional 
headlands were discovered, and the bearings of them takcnL 
The Latitude at noon was 73° 17', Long. 17* 4ff W. On the 
18th, an opportunity again offered of prosecuting the suneye, 
and some additional bays, headlands, and islands, appeared in 
sight, but the distance was too great for getting their accurate 
outline. One of tliesc we observe named Cape Franklin, in 
honoiu: of the distinguished leader of the Arctic Land Expedi- 
tion, and others, in compliment to Freycinet, Humboldt, &c. 
Tlie Latitude, at noon, was 73^ 1', Long. 18" 1' W. On d>e 
igth June the weather was calm and clear, and the sun ^a^ 
and most oppressive. The sea reflected objects as accurately as 
a mirror, from its unruffled surface. 

" The strong action of the sun's rays soon produced such an un- 
equal density in the atmosphere, that some of the most extraordina- 
ry phenomena to which this circumstance gives rise were exhibited: 
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Captain Scoresbv's JoUituU of a Pti^g£ to 

The Innd, to appearance, was auddenly brought fifteen or twCDly 
miles nearer ua ; its boldnesa nnd clearness, an seen fVOta Ac d^. 
being superior to whM iu elevation and dtB^ctaess had pienoia^ 
Iteen, *s seen from the mast-head. The ice about di^ borjiEan^ 
■ sumed various singular forms : — hununocks became vertical coliimni, 
-^M* artti fields arose slwive' the hariton. like clMfe of ]pHUfca^ 
fonoed spar,-^nd, in tnanv (lUoea, the iec wag< reflected in the u- 
niosphe;:e Bt some mlnuiea elevation above the horizon^ T^ie aijups 
around us, consisting of eight or nine sail, presented extraordmio; 
characters. Their sails and masts were strangely distorted. SMne- 
times the courses would be depressed to ahnost nothing-; the tol^ 
sails expanded to near four times their proper height, and the too- 
gaUant-aails truncated. Occasionally a very odd spectacle occurred; 
tn additional sail appeared above the topgallant-sail, like a r^ijU 
bwging hxmi ami BOmetJmes the expanded topsail, 'dividfld atlo 
tryra dj^^itjct M,i]s, by the separatioD of all the additional height given 
by the re'fractlon, wfjicli, slowly rolling upward, as it were, like tie 
liftin^^tf'4' eAniAn, dispersed, and became invisiHe, aftei' leaving 
itke mKtiheaA.^ >^^ some distanb shipa, there wM HBinwertnl 
JMge in the ajr, m^ny times larger than tbe objec^, itofj^t; tiu%jpi 
Sbtnc inetances, was at a considerable elevation above tae sbip ; wit 
tt-watfRWndtobeof aless siie whenever the origiiiffl and'ffi#it^^ 
^'Vei^,iM«.i&'eotitaati TUewiag* ofon^iahipncas diitinflCl j ewi % 
s^t'^^njl^^s -together, tho\jgb the object to ^rhich '^*^9i^<^W 
not In sight"! One snip was^crowned wi,tn two images ; flte ^^ mm- 
'*dmA^On§,' ia\eH6e S6cdfr&, la cireutastanee I n^ve'r beftire' doMTfefl, 
ia.,ia proper position. Altogether, tbe shipping, and>f(iO\CTittJ9(b 
aronnd us, presented a most amusing spectacle. They jivere Aff- 
pe'lually changing their appearance, and affordeti m'd "abunUot 
entertainment for hours together. The most remaritable 

duced, was on thenioat diUant objects, the interesting _ _ ^ 

of M^hitJi not being discernible wiUiout the use of a teles^o^^.-Dna 
Lably escaped general observation." P. 117-119. ' " '■"''' 

/The days of June 21 , 22^ and S3^ ,wete ciiiployeJi i^n Jir/£ 
tivp pursuit of whales, but witlioiit success ; an J boro 'an''iDto. 
resjing account is given of the loss of one'of tbi' h.irjjooncrS, wto 
got entangled in one of the lines, and was hurried from ihi? hal 
into llie depth of the ocean, with the velocity of a c.-uiTion bail. 
On'the 25th a whaJe was harpooned. It took 960 fallioiiis ot 
line from tlio " fast-boat," was re-struck, and killed, oi^er &n in- 
terval of three hours. On the 26th of J'une, the wliales tiavSif; 
ieft them, they proceeded to the westward in search of theni^%- 
toa large clear opening, several leagues in breadth. In Watihg 
through the icc lo reach the opening, irregular allcniatidfis if 
yue and '"" water were observed on every fack"tBc 

ship took.' ■■, they again approached nearer to fte 

land, bluni !LOTig.' Iff Iff W., and obtafiled a 



kasi Coast of Wett Greenland. 
lenes of bearings of tiic coast, and a sketch of about ninety ttaliiS 
of coast. On the ^th a narwal was killed, and the crow were 
fecdvely employed until the 3d July, in the pursuit and killing 
of whales and narwals, and many curious details are given in 
the Journal, in regard to the habile, manners and structure of 
these remarkable animals. The whales having disappeared, 
they now cruized about in different directions amongst the ice; 
An immense quantity of the Little Auk flew post the ship, to 
the west. For many hours successively, perhaps from one to 
three flocks, consisting, on an average, of about two or three 
hundred birds, passed them in the minute, all flying in the same 
direction. It was calculated that near half a millton of theSe 
hirdfl appeared within sight in the coiurse of twelve hours. 

On dte 5th, they were in I,at. 71° T, Long, 18° W W. On 
the morning of the 9ili, the atmosphere was in a highly ic&ac- 
tive state, concerning which many interesting statemrats are 
given in the Journal ,- and the latitude, in the afternoon of this 
tfay, was 72' 10* N. Early on the morning of the 15lh Jn'y, 
a whale was captured, and many details are given in regnd Uf 
the anatomical structure and physiology of these colossal ani- 
maJs. During Uae twenty days preceding the 15lh July, about 
three-fourths of the tiiqe was foggy ; and the facta stated in the 
Journal lead to an explanation of the extraordinary prcvsl^ee 
of foggy weather in the polar seas, and an investigation of, tlie 
causes of the arctic fogs, which Captain Scoresby is inclined to 
con^dcf as caused by the damp air near the level of the sea 
being cooled by contact with, or radiation from, the ice, which 
occa^ons a condensation of that proportion of moisture which 
the diminished temperature prevents the Mr from retaining. 
About midnight of the 16th, they fell in with a large ice-field, 
along the edge of which they coasted for six or eight hours, and 
accotnphshed a distance of thhty or forty miles. This field 
could not be leSs than thirty miles in diameter, and probably 
contmned a surface of 700 or 800 square miles in a single sheet ! 
They were now m Lat. 72"* SS', Long. 19* 8' 45" W. The 
land was in aght from NNE. to NNW., and tilled up the inter- 
Tal not before seen, and enabled Captain Scoresby to determine 
the general position and tendency of tix coast, from Lat. 15° f 
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Capuun Sooreaby's Jaimal s^fa Voyage to He 
down to Lat. 70°. No whales appearing, ihey agtun suled Co 
I>at. 71°. On Ihe IGih, 17ili, and 18th July, numerous iO: 
teresting displays of atmospheric refraction were observed, i^ 
the description of which, and the ingenious speculation te^t^ 
mg their ftHination, we must refer to the Journal itself. 

Their endeavours to find wholes, at a distance from the coast, 
having failed, Captain Scoresby considered himself fully justi- 
fied in approaching nearer to the shore ; and, on the 19th July, 
they come close to the land at the mouth of a bay, in Lat 
71° 2'. On the SOth, they got witliin six or seven miles of the 
coast, which afforded an opportunity for various surveying c^e- 
^-ations. At noon, the latitude observed was 70° 44:' 57" N^ 
Long. 21° 9' W. The land at this time surveyed, iDcludfltg 
fifteen miles of coast to the southward, and twenty-five to lbe 
northward, was rugged, black, aod barren, and the geaaOH 
height of this coast about SOOl) ft'et. On the 24tli July» th^ 
again approached the land, when the ^y became clear. 

" Being anxious to land upon a coast, on which no narigMor (4 
whale-liBfaer or two perhaps cxcepteil) had ever set foot, I tboq^^ 
this a favourable opportunity for gratifj"ing ray curiosity. This co* 
rioBity was heightened almost to the utmost pitch, by the Ubtlb4cil 
recfdlections of the Icelandic colonies, that hitd, at a rBnote jtflriML 
been planted a few degrees to the southward;, upon the ^gpmj/afi 
of coast, — and particularly by the hope which I could not avoid^ 
chilgurg, that I might be able to discover Some traces of t&ose'WH^ 
people, the &te i^ whom, for near four centuiiea, has been ■pi** 
blem of such intense and almost universal intcresL An addit^owl 
interest attached to the investigation of this country (if the intout 
excited by the above considerations were capable of angmenUdMl^ 
was the circumstaflce of the singular and total lailure of die nnf 
attempts of the Danes to reach this coast, for the recovery of the ff^ 
cient colonies, — together with the peculiar enjoyment that necegs^ 
rily arose out of the conviction, that the shore on which I AbslgiM 
to land was entirely unknown to Europeans] and totally WM^ 
plored." P. 183, 184. 

. They stood in, and landed on a rocky point, named Caftt 
Lister, lying in Lat. 70° 30' N., and Long. 21° Stf W. Vkt 
rugged rocks of this point were primitive, and the v^etatknwtf 
confined to a few hchens, with occa^onal tuAs of ATtdromfii 
7. opposit'ffalia^ Papaver midicaviey aad JXb- 
the remains of Esquimaux huts vtff 
;vith ashes, thus intimating, ttntt 
:& ^Vua chatter within a few veekitf 
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Emt Coaji of fPesi Greenland. 
the time of laocf mg. On returning to the ship, after the first land- 
ing, many curious effects of atmospheric refraction were observed. 
One is so interesting, and brings so strongly to our recollection 
the boasted powers of the beacon-keeper of the Isle of Franccj thai 
we cannot refrain from communicating it to our readers. 

" The most extraordinary effect of this state of the atmosphere, 
however, was the distinct inverted ima^ of a ship in the clear sky, 
over the middle of the large bay or inkt before mentioned, — the 
ship itself being entirely beyond the horizon. Appearances of this 
kind I have before noticed, but the peculiarities of this were, — the 
perfection of die image, and the great distance of the vessel that it 
represented. It was so extremely well defined, that when exaipined 
with a telescope by Dollond, I could distinguish every sail, the ee- 
neral " rig of the ship," and its particular character ; insomuch mat 
I confidently pronounced it to be mv Father's ship, the Fame, which 
it atWwards proved to be ; — thougo, on comparing notes with my 
Father, I found thst our relative position at the time gave olir dis- 
tance from one another very nearly tliirty miles, being about seven- 
teen mites beyond the horizon, and some leagues beyond the limit 
of direct vision. I was so struck by the peculiarity of the circam- 
stance, that I mentioned it to the otKcer of the watch, stating my full 
conviction that the Fame was then cruizing in the neighbouring 
inlet" P. isg, 190. 

On the 95th passed Cape Tobin, the southernmost headland 
erf- the coast just surveyed. About fivft leagues to the westward 
of this cape, that is further up the inlet, a new coast appeared^ 
baving a ctfferent form from any hitherto met with, and which was 
named Jameson's Land. The south side of the inlet is motm- 
tmnous) and is terminated to the eastward by a. bold narrow pro- 
montory, which was named Cape Brewster. A second landing 
wna made at Cape Hope (so named in compliment to S. Hope, 
Esq. of Everton), where a series of angles and bearings for the 
advancement of the survey was taken. Some whales having 
made their appearance, Captain Scoresby was encouraged to 
prolong his stay in this quarter, which afforded him an op- 
portimity of visiting the shore, on a more interesting spot than 
formerly, on the east side of Jameson's Land. The place se- 
lected for landing upon was Cape Stewart, so named ui honour 
of Professor Dugald Stewart. The appearance of the country 
all around was totally different from any of the other parts of 
the coast already visited, — they being of primitive rocks, whilst 
in Jameson's Land, as far as examined, all the rocky masses 
were (^ tile coat fornialioB. The latitude, this day, was 70° 85' X.^ 



I 



\ 




Captain Srorcshy^ Jotrnal ff a V'O^offe to the 
laog. S9"9t^4A'' W. ^riicgrcat intet already/ mentidmd-itu 
■med SnilMby'ii Smfbdv in ooirrpUtu^nt la Mt'Gcon^iy 'stniti^ 
«K Dd' cli^ most 'active'vnd nkitful navigators ot' ilie Grednkufll 
S«a $ ' and cna rMdon, we are sure, will do juetitv M the 'ftchlf^ 
aAii doimacy of die folkming; remarka : .-t- 

•■ VeryUtde oasiatance wot hithato aStirdeU rtie Ijy imy inifr*i- 
dttWt in the invettigation af these regions ; but where any vaMnW* 
informaiioa hail been received, I considered it inctunbent on mc .^ 
compliment the person whosv researche^i had been u$efiil to m&br 
Spr4yiiij his name to the portion of land, or aes, respecting Wmtl 
Lftjtail.Mi^itXlthc ininrmation. Agiecable-tothis praotice-.rl-sMH 
f^iJ!P?."-i"'i'^i.^(''^^sV'^N*'V"Io^ Ahe very inipwteiA.j^ 
BeardKs ot my Fmitr ui tins inlet, — who not only was, I bad re»> 
Mmi^WhiStH^'^tM ori^nal cli^cnve^i- of h, but wfau w'aA th<; ffil 
navigutor who entered it, and determined its general |iiiiiii)iiiii. iiH 
who, with a peculiar peiseverani'e, sent his boats and exanuQed tjin 
WftH'tti^Wifve' ramifications, to a distance of sixty miles froan |^ 
eS(Wni*^pe!*;-of untfarice of the inlet. Aa auch, after somid si^dB 
dl" 'delkfaty, lest it should be considered a» hordci-ing bn Mf-'Smr 
pyment, 1 ventured to name this capatious InUjt, in honour dT £^ 
fefttfj-Bcd^riby's Sound." P. 196, jyT- '^ 

^'!A-%f a descrljrtion of Scoresby's Sound,, we have '^ii ^ 
9]^^ij(o1j(isr ]an(li»g OH Uie .coa^i of Capti Hc^;.^Jrisrq^rijf 
itthaJn^attts, in the renminBuf huts olid toaiuti/icsimfaiuwii 
b^to*e '(ibserved, wcrt tiiet with. FriiglpeWtf 8f' t^^tt 
rejjj.^^r^ w'iiIihuuiajj,U>iu's, oud lhLuieoiC(lug:3,-,w£rjtkC9l|r 
Th&jicuUof ft dog was toniij in a small graA-e, prebabfy^j 
ai!hil(J, as Craiiln informs us, that the Groenlaridecs l^'d^^lfl 
beBf^byr^thc grave of ft tjiiUl, cutKideruig that, as wd^g.^a^lS^ 
itsiintynevery where, i*wUl shew the ignorantbabe Alt' way KtiAe 
Irftiil Wsduls. Few living creatures were to he sech, exce^iffl^i^ 
seste',;',' .scarcely any:birds„ifflJ,,ihe;tuily,JiMatli-i*fwU "WkViilAdMf 
the Twlrilu. hare (/^/iMi gladAlin). -The' iuiii^ctfi wcrui nuttioroM 
cortsistfjig of niosciiiilocs, and several spedes of butletffi(i&. ^¥flfe 
he^^,^irj)gst the rocI(s was opprt^slve, aofl. Uiv- .^cmpeniuu^ 
aboutu'Tttf' F^renheil. lit (he account ttf JanicsMi'^ LuiuL 
which follows, a. description ?s given of the liiic scctiem 'of TSe 
coal 'formation at Nelire CiifTs ;. and, also i^jtlic iiuai£^K)Vf,t(Mlt 
of ii^iaj^i' very recent, |een in the neiglUipunugj^ 

trict. ^^ U<1 ttf ftijpg, or teu.liul^ , ,Tljff~ r^ 

in aU ^e_^, jji»_ or,^j^aiJ h^^ ,r^iV)ygd,^^^^ 



EntttiCoOft ^ Wett Gmenkttd. 
omdsted of Ml eitcavation in ibc-ground, at th&tiraerdf a bftMk, 
about four feet in ileptli^ fif^coa feet in length, and sue tb* nifte 
iliTinidth. Thetsidefi of each were supported by a mtU of stoiKv 
and the bottom appeared to be gravel, moes and cUy. iThe-ae- 
eess to these huts was a hoiizont&l tunnel, perfocating the 
gcqund, about fifteen fe^t '" Ic^^gth, opening «t one e^twmity 
satbe eide-uf the baofi, intu the external air ; i3nd^'tit"th«ot)ie^, 
c6ifimiinicatii)g tCitli the intevior of the hu'f: ; ThcfaJj^J^ 
fttiofed witli, ^lii|l>s of atone,aiid i^s, fti)d,^tia;.sq'j<we,tiiatii^^|i^ 
bCm must creep ttnimncls and feet to get into ttie dw«HiWe!'^M 
admirable adaptation of fliis kind of dwelhng to tiiii','n^fct*^^ 
tlie country, and the ciL-ciinistaDCcs of thi; iiil^abitfu^sd i^jthiu 
deecjiibedby OUT authuiic . .i ^ t':4i.m'iiii 

■ v iuf?^ much struck by its admirably adaptation fo 't&fi ojiurp ^ 
&« pini^t^, anil ,tiie circiywstauuea of flie inhabitants... , The. mwfi- 

requifCj in the severities of winter, to, economise) yff^j^^'S'^i^i^ 
care, such artificial warmth as they are able to produce in their hu'ta. 
fifffo^ SW/P,9'^i S" u?<ier-^oufld4w^ing,^efeii.dtdfrqBi.A^.pe- 
ne&Mion of the froat by a root of moss and earth. With an additions] 
teatfft^'bP'K'bed of shott-.and preserve* 'ftdtVi A^'entrah(*\#*dw 
msitiiMinrlnil, by a^ long subterranean tunnel, wiliiout thcyotailiA^ 
Wy^pf^in^ annoyed by any draught of ^r., Iputwhut is vulun^^f^ 
Mm-tiyii^forms one ot the best contrivances whichj consideripg the 
l(liHtfe»Y«s(Hirt;ea. and the unenlightened state of these peo^ievaijird 
posaiUly^vebsfn adopted. Xlie pUn of the tunnel ia tngnniaa&illl 
abvgy^.hajSjitson^pi^^ ^^ected to the southward, bo.th (h^t tl 
^ fays qf the spriiig and 'aat-"~- — - — "-■---- ■- — -ii 



ridian fays qr the spriiig and autumn sun inay pierce 
^tW^J«^th> Hnd'tHat'4l!iB north, east, and ^est winds; '■wfeWi'S^i 
\ftfity «WUt j)^ .nu)tt:.iiitfins$^ may blow past without peoelntii^ 
Id, sofife CME.a, t^e boljtotn^of tlie tunnel ia on a level with.t|^flf|^ 
of the Hilt VlJiit,' iu others (when there is, perhaps (in wittingly ja 
fiUc^iiO' appTicatitm of- a scientific principle) the tunnel is "So mlffl? 
bttloW' tiu hut, that tha rcnfvof the former coincides witli die'flodf 
ofrdie latter. On this ^lan, fhe ,cold air which creeps along ti^e. tH(i- 
itel, being denser than the air in the hut, can have no tendency *o 
rSe into it, bnt the edntrary, anless a clrctdation were iiifetrtiortil!j^ 
eBooui'aged,-by allowing the eac^ie of the worm air fi-om^ the^tnaU 
dpwsi or roof. In gtneral, it appears, that die interchange fftiii?* 
miist be effected by the slow and almost imperceptible currents. naes- 
in^^ttnd repassing in the contracted tunnel." ¥. 209, 2lO. '■ '**•" 

* Adjoining the huts were remains of stores' and ot^pl'^ftllicet, 
ailfi" also many graves. Nii'merous piece'? of 'rcin-de^'s hiwli^ 
wterefoufid, also bones ()f seals, walrusEcs, bears, (Togs, na/WiI'^, 
told-T*hales, and the thigh-tjdrti^ of An' *n'imiJ, the speci««"j4f 
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Captain Baxeehy's Juurnai ^a Voyage to th4 
which could not be (Ictfiniiincd. Tlie number of ii 
Captain Scoresby remarks, that have, at no distant period, IV- 
aded in Jameson's Land, must liavc been very cnosiderabk^ 
Ance the lemains of huts, with graves, were found ail along 
the shore, in almost e\-cry place suitabte for their erection. Tht 
vegetation in diis land was coUBidcrable, the ground in hmoc 
places bdng clothed with grass a foot in height, and here wck 
collected Ranunculus nivnUs, Sax^affa ceritua, S. niva^ 
Erk^hot-utn capiiatiim, Epihbnim latiJoUum, Ihyaa oct/ipiiak, 
Palaver nvdkauic, Shodiola rosea^ with creeping dwarf wil- 
lows, Sec. a new species of mouse, allied to the Lemtntog, wi^ 
caugbt ; brent-geese, plovers, ptannigtms, &c. were observed ; 
several butterflies, and some bees and mosquitoes, werecoileclnl 
Captain Lloyd of the Trafalgar sailed in his boat up Hurry's 
lulet, iar twenty miles, along the coast of Jameson's Land, 
and landed on one of the promontories, where he found the 
heat as oppressive to his feelings as the climate in the East or 
West Iixlies. It so overcame his men, who had attempted 
to ascend an adjnning hill, that they could not proceed, bui, 
lying dawn, fell fast asleep. The power of the sun was sudi, 
even in this hi^ latitude, as to occasion violent infiamniatioi] 
of the ej'es, which continued for several days. The uiosqui- 
toes, which were very numerous, likewise added to tlie inconve- 
nience iheyfenffered from t!ie heat, by biting them with great 
severity. The effect of the heat on the groimd was such, that 
the dry ti|rf was easily lit with a match, and afibidcd a. ready Ibe. 
After describing tlie wild and striking country, exteg^g 
from Cape Brewster up Scoresby's Sound, the Jounial ogain 
proceeds. The coast was next examined down ns low iw lit, fif 
A little Ijefore midnight of the 99th July, the sea froze «Uvvct, 
though the thermometer ne^er sank below 31° Fahr. at tiie 
height of die deck. The sky being clear, and the sim in ibe 
hori/on, the effect was ascribed to radiation. A curious opMd 
deception occurred, when the sun was just ab<iut scttlog, fer 
Dpoeling the distant objects. Seeing a piece of ice at the fiya 
miles, on which there was t| gfeat 
; dispatched to procure some sped- 
the people in the boot, tliE^ roweil 
rs befofe they reached it, when the 




Em* Coast tf Went Gremiand. 
«aase of ice tliat had appeared to be only n few feet high, under 
the erroneous idea which had been formed of its distance, pro- 
Ted to be higher than a. ship's mast-head. On tht; 30th of July, 
being now neiu-ly 2* of latitude fartlier south than the lowest 
parallel in which Captain Scoresby had ever pursued the whale- 
fishery with success, and being disappointed in hie expectation 
<rf Unding whales, he determined to make researches for wliales 
in other quarters. He now, therefore, bore away to the east- 
ward, with the view of doubling the chain of floating icebergs 
off Cape Brewster. Their number proved to be more cohm- 
derable than had been expected. One of tliem was a mile in 
circumference, and 100 feet above the level of tlie sea, and the 
estimated w^ght of ihiBjfoalkig mass was 45 millions of tons ! 
On the Slst July, Uicy continued their course to the north-east- 
ward, akirting the western edge of the ice ; the Lat at noon 
■was TC 25' N., Long. 19° 11' W. An angle of the highest 
peak of Boscoe mountains, taken in passing them at a consider- 
able distance, gave the height of 4370 feet, — the altituda'of 
Ben Nevis, in Scotland. On the 6th August, in Lat, 7g° 7, 
Long. 19° 1 r, soundings were obtained in 118 fathoms. The tem- 
peFBtureofthe sea at the surface was 34^, and, within five fathoms 
of the bottom, by a Six's thermometer, it was 29°. The air at 
this time was 42°. In all former experiments on the tempera- 
ture of the Greenland Sea, Captain Scoresby invariably found 
id to be warmer below than at the surface, — facts which lead to 
some further interesting observations which we c^not sptlre 
Mbm for noticing. The neighljoliring floating i^-berg9'and 
ic&£eldH> offered opportunity for new observation^ and wewsin 
HegarA to thetr foi'matioiL Mention is made of ice crystallised 
in cubes, rhomboidal dodecahedrons, rhomboids, and prisms. 
But here there must be some oversight : there can be but one 
primitive form in ice, — in this case the cube or rhomboid,— and 
we have no doubt that the rhomboid is the primitive form ; and, 
therefore, that the supposed cube and rhomboidal dodecahedron 
would have proved, on more accurate investigauon, to be forms 
of the rhomboidal series. 

Having failed in falling in with whales, they again stood in 
for thp land, and got close in with tlie shore and abreast Traill 
{dand, (named in compliment to Dr TraiUi a distingo^bed 




*60 Captain Scoreaby's Joariial of a Ve^age io the 
physician and natural in Liverpool). A landing 
hrere, and very numerous relics of the Datives were 
On one flat of land, to the eastwarti of Cape Simpson, iliey obsff' 
ved several doiens of (rid huts, and ground-plou of summer loitL 
A lamp, of the kind cooimonly used by the EBC|uunuix, was 
picki>d up by one of the Traftdgar's saUors ; numerous pian 
of the keoJs of sledges were collected, intimating not «nly tihtf 
the inhabitants had onee been very numerous there, but thri 
they, must have made great uW of their sktlgeB, to'aiiivd^ 
9Boy pieoes of these half worn deftnces for tlie keels. That 
vara sefnaias and botie» of rein-deer, dogs, narwals, aeala, bae^ 
about the old homtets they visited, and these in vety grstt 
abundaneo. . Thai vessot was neorlv loat in this quarter duiing 
a viuleat gale. The long and tedious gate which commenoed 
bloving N£., on the, night of the 13th of August, and iIk 
tain :wlucli lud fallen in an inoessant and heavy shower, ihat 
l«ted for auty-two hours, at length abetted. Tkequaatic]r>iif 
nnnithat fell for exceeded any thin^ uf the kind ^verobEenreJ 
bjf Captain Boar^Hhy^ The boats were likely to be ton frtn 
the tacltlD^ by tile weight of the water that coUecledin.^itt 
befoEc^t HAS ob^rved, and ^ter they were repeatedly GOtptied 
^JSia sutvuywas continusd slongtho coast, and vanona headl^od*! 
hA(y3^r.and islands. Doted aiid named. A distant uract o£'iiaouA- 
twnauscoumry n'as.ecen across theinteriorof Davy's Inlet (ao 
nalned in honour i^ Sir Humphry Davy); but it appeared U> 
bsHisular. To the westward erf this island, tlierci* a duunrof 
the atott elevated mountmns hitherto met with durmg this gut- 
wy. This chain, named Werner MountaioB, fimquecpeet lofhe 
(HMmb^ of the cfijebmted geologisti w distiiiEiily seon at liic .dis> 
^3ce cJE between ibirty and forty league^ inlhe ctrdta(try iuSB 
^tbs'Mteosphere, and is so bold as lo-^re- Cp the naouataiuffUf 
■tbfltt' 'before it the appearance of low humniocky {and. Al«&y 
<iK¥y> beautiful and interesi^g haloes made tfaar appeuranccv 
ntfd'psgee 278. to 2S4'. are occupied with descriptions of these, 
and -^speculations on thdr mode of formation. During the eix 
■preceding weeks, the search for whales proved almost nhoHf 
Oniuccessfui. The land bad already asBumed its winler coiw- 
ing of snow, — the sea began to freeze in the evemngs, sad Uie 
01^)1 of the lengthening llrg^u marked the approadi of winter, 



•nd-intimateil thm.tlie tisbing . season wasneariy atadosG. The 
aakf hope of additioRKl success depended on their viciiDty to tlie 
coast. The resoiuttou of remaining proved a fortunate one, Cor, 
oa the 15th August, three large whales were cnpturcd. 

On the njgltt of tho ISiii and IGtU, stars were «een for the 
£nt time during Jiftce? weet^ ; the sky became beautiiully 
elc&r, the sea, a» usual on such occafions, began to i'reeze m 
flDOn as the sun descended within 4 or 5 deuces (^ the' hDrJzon, 
tfaougb the temp^ature was invariably above the freemig pmnt 
cC^iSea-water, an effect which. Captain Score^iby rimiacks^ may 
beascribed to il\e cooling of Uie Mifiacecf the water, >by' the 
cfiect of radiation between the surface of the sui and HwJtt- 
isosphere. The fact of tlie abstraction of the .heat. of tJwnrii. 
ter^ when exposed to tJie full a^^ct of a ct^urlera aky^ is ce». 
tnm; bux, in cloudy weather, no freezing of ilie sea ever takes 
place, viien the temperature is above 39° ; but, in. dear and 
cabrn wealher, tiie <aea generally freezes on the decline o£ t^ 
BUB' towards the merii^an below llie polo, though the tenrpsm- 
4nre beSS? or higher. In the instance notv alluded, to,' t|ie 
ireeKiogconnneDcedwhen the tfniperaturewa&fiG*, beiil^i7i**ir 
S^-i^va thefree^ingpointof'sea-^rat^. On the 30lh August the 
weather okaicdj, and allowed the survey to be contanued. The 
tgtitnde atmid-day was 71" 50' 28'', Longitude 20" 43' 15« Wi. 
Various headlands wiere named, in honour oi difitingui&bcd natii- 
TalUtKand navigators, as Capes Brdwn, Kruaentem, Budi,.&o. 
Mvi8dor«sby tenior viioted his eon in the afternoon of this day, 
and gatva.aa. account, published in ihe Journal, . of' thcinter*^ 
iiij^^vnturcfi nf the crcw^df two cf Itis boats, who #cre<al>- 
eeht iu3athf-&a.y hoiiisiduring the severe storm of tlie l^th' wtd 
l^th. On the SSth August the survey was terminated. The 
gt«at hazard tbcy encountered on the storm of the SSd, with 
dimerous symptoms of approaching winter, warn^.then.to 
cfutt acoast which was daily becoming more and tooce.dang^ 
rdua. In the early part of this month they experti^)ced:&e 
JwOtof ii3ritish stHnmer, and numerous birds were seen,— but 
{he hwid was now covered with snow, and the birds were moving 
a^'ta tfa«ir southern quarters. Another intimation of approach- 
ing winter, to which tJicy had been little accustomed in the 
-^Wenland Fishery, was ihe setting of the sun, and the nqnd 
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Sfii Captain Scoresb/s Jotrrud o^a VotfOge to tSe 
shortening of the days : On the 9d of the month it 
that the sun was above ihe horlxon at midnight; but now- th^ 
had 7 hours 36 minutes betnixt sun-setting and xun-ri^g, tridi 
an increase of 10 minutes in ibe length of each Bacoeedb^ 
night- Hence the shortening of the days was so rapid, as to 
be almost perceptible between one day and the next, irilhout 
tlie use of a watch ; added to the gloom common to the night 
in the absence of the moon, the darkness was rooch increased 
by the deep and thick f<^. It was therefore determined to 
leave the coast, and proceed homewards,—^ deterniination which 
was acted uptm in the evening of this day. 

In the ISth chapter of the Journal, which follows, there is 
an interesting retrosjiective view of the researches raade upoo 
Ihe eastern coast of Grccnlond, shewing that the extent of coafl 
surveyed was about 800 miles. The errors of former charts are 
pointed out, — the general chaiacters of the coast delineated,— 
and, from a comparison of the inlets on the newty diecovoed 
coast, with those on the west coast, mentioned by Sir Chariw 
Giesccke, it is inferred that Greenland is probably a grecUgrot^ 
fifUUnuli. The productions of the country are next enumerated. 
— and a full statement of the characters of the relics of the hii- 
man inhabitants lead to the inference, that its population it 
Esquimaux, with an intermixture of Europeans, probablyof ^ 
ancient colonies planted by the Icelanders. 

" Hence, there is aome reason to beb'eve that these colouies wgre 
not entwely depApalated,— ^hat they are not yet«xtJiwt; though it 
is moce than probabla that such at the p(lJu^f^t0 as ouUivAi jbe 
' black-death,' and the nrivaiioTi they must have suffered,; when 
their supjiliea were cut off, as it is eaiil they were, by thf descent of 
the polar ice, would cease to be a distinct people ; — for being then 
reduced to the necessity of following the occupation of the Ecqui- 
inaiix, and of copying their manners, they would probably become 
gradually incorporated with the aborigines, until few traces of their 
original civilization remain ed- 

"The very extraordinary circumstances connected with Uiese co- 
lonies of IceUuiders, as regards their original planting, — flourishing 
condition, — reception of Christianity, — and their total separation 
from the world, smce the beginning of the fifteenth century ; — and 
the very important question respecting their fate, to which thdr 
early history gives rise, rendered researches for inhabitants on thii 
eoaat an object to me of the most intense interest. Hence, it may 
readily be conceived whst was the nature of my disappointment, 
when, on descending to the latitude of 69° SO', where I wt» only at 




Coast of West Greenland. 

the distance of about Bevsily leagues fVnm the site of the northern 
colonies, aa given by Crantz, the main interests of my voyage ob- 
liged me to put about, and rctiini to the northward. This liiaap* 
pointinent was the grenter, since 1 could observe no other hinder- 
snoe to my penetration nlong the coast. I had reason, indeed, to 
believe, that, could I have been justified in devoting three or four 
weeks of my time entirely to research, I might have coasted the 
land down to Cape Farewell, and seen every station of the colonies 
by the way. In such en investigation I apprehended little ditlicul- 
ty. The chief difficulty, that of obtaining an entrance through 
a body of ice, 100 to 150 miles in width, wliich skirted and defend^ 
ed the coast, was already overcome ; and as, in the 70th, Tlst, and 
7ad parallels of latitude, we found the best navigation close in-shore, 
vie hod some reason to expect that we should not, at any rate, have 
met with any thing insurmountable to obstruct our way to the 
eouthnard, even down to the extreme promontory of Greenland." 
P. S37-3S9. 

We deeply rogrct that the nature of CaptaJn Scoresby^ en- 
gagements forced him to abandon the investigation of the coun- 
tt^' along the line of coast where the Icelandic colonies were 
planted- Now, howei'er, since the way has been opened by hia 
investigations, we tnist another season will not elapse before this 
interesting country is examined, down to Cape Farewell, by our 
ailtbor himself, and also by ships sent out by the Governments 
of Britain and Denmark, 

On the 30th August they got clear of the ice, on which occa- 
sion the following excellent remarks are g^ven. 

" It is not easy for a person, unacquainted with the navigation of 
the polar seas, to judge of the perpetual ansiety'ithat the comtnander 
of a ship suffersj while ihvolvnl 'among the crowtled, extensive, and 
dangerous ices with which these regions abound. Among drift-ice, 
whenever the wind is high, ships are liable to receive blows that 
might be destructive ; and, among fields and floes, when the wea< 
ther ia thick, so that the dangers of the navigation cannot always 
4ie discerned before It is too late, they arc exposed to the closing of 
these irresistible masses of ice upon them, which are capable of 
crushing them in pieces in a moment. Ships under-way are almost 
perpetually eijposed to one or other of these dangers ; nor are ships 
moored to the ice by any means in safety, as our experience this 
voyage too powerfully demonstrated. Where floes abound, they are 
almost continually revolving and driving about in v.irious diree- 
tinns, and frequently coming into mutual contact, with tremendous 
Mncussions. Different causes operate in bringing separate masses 
into contact, the combined inSuence of which is often altogether in- 
calculable. Thus, superficial currents, which are not uncommon, 
operate more powerfully npon light ice than heavy ice, so os to car- 
ny ^ tteaer With greater ^ocity than the latter. The vinA tOoOj 
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Captain Scqresby'i Jiourntd g^a ro^t^ (o the 

which acts. upan. -oil iuej and gives jta univeissi beatleiu^ lal^ 
ward, operates more powerfully on light and bununocky ice, than 
on heavy and flat ice, so ibat the two Uirmer descriptions drift 'JEdili 
et tban the two Utter. Tills gener^ tendency of the ice ia nsdki 
fled by the influence of other ice in coDneetioQ or contWft withifQ 



aUo by die diflerent rann& which the .sheets of icij assume, and' 
die position in which they lie, in reference to the wind. Tw ift; 
MwM»; while circulBT sheets of ice, or shtets having a l«;fiddr pi* 
lygooal iorra. geueiaily drift direcUy " be&re ihr nind." ".Nofj 
pieces pursue a medium eoiirae between that o^' the direction if tin 
wind, and the point to wliich the leeward extremity of their fiwil:- 
est axia is directetl. Hence it is «vident, tfaat^tbe united ^«ct^ 
tlw^ fariova couaes ijifluanciiig f the set of the ice,' can never be 
fully an(icipated ; aJthuiigfi long experience, in navij^atiiig the polai 
ifiks, *in eilahle a person of observationj in most cases, to form ■ 
tolerably tiorretit jiidgnwnt of the safety or danger of almost any si. 
tyatiw. ,£uch being tite , anxieties and dangers attendant on the 
navigation among the northern ices, the relief that the captains of 
ihe #haiei'^ experffeiite, when they get clear out to sea, must be m 
aota^iiegte^ apfwedat^. My father has: been heanl to cjtpreea hU 
f«*l,*fiS)^ftit^is ^u(ijec»,;fi:liw fairly «t »ea,with the charact*ri9tic 
observation, tl^tp Am lailck fva^s «!(/," P. 31-9, 350. , , • p 

On Sundayti^Septenibei^Jst, the sea was observed cobnAsd \a 
\jffXifff gRttJies, of a brunncolour,oTsom«tiiBes wilhiijydftv. 
isbgKeRir and tills watet, on being examined by the microsoopK^ 
^ipeareii^Bwacmingwith .t»inuEe marine arunial& A dnopi of 
tJaiaiiVtter cctitaitwd S6,50Q animalctdes. Hence, Dcokio^g 
sitty.^rgps.to a drain, Uieii-e would boa number in a IgaUi>Bi«£ 
vat«r«'9KQeediiig by one-halt' llie amount of the pf^mJatiobKdl 
die whole globe. It. affords an interesting C4n«epMan'i>£ ti» 
m^uUncslliofiSOMie Lobes of. anituats, wtieo >ve ihiok .«f, mtm 
tlnoit^GyOOOiUidividuals living, obuiini»g' >Bul>astci}c«, . ap^imw 
ixig pecfexstly at tlieir ease in a angle d^c^ of wai«r. '■Si^ w^i^ef 
foffo^ our author, " requires a &£a, an oceaipi Ut fipdrt tt>i;^9&plitl| 
hutidited oikI Jifty milUons of these tninuto crmturcst would ttaKft 
abuodaat room in a tumbler of water." mi|l::< 

On the 3d September they experienced a severe gal«,, ; Qi^ 
tttedtM came in eight of MyngeneBS, tbe most western. of 4lm 
F^roe Islands. The phenomena of the clouds in the high cUffi 
of Kalsoe and Osteroc, lead our auUior into an interesting spe- 
culation in rcg ' 'le formation and suspension of clouds, 
wh)oh we regi -ire»enl us notidng at present. At 

6 A. u. of the , thej made land, which proved lo 

be the Butt lie weather had a troubled aspect 




"'Cocmt tf WcBt Orienkmd. 
^^IttBtomi rose ati<l continued to iho 11*, whenit rageJ'witH 
£r^t violence during the wliole day. Tlie account of the stflr^ 
UOBeof the most intereatiiig relalicmB in this ioteresting' vulumaii 
CtofJUiin Scopeaby expresses strongly his fei'lings of gratttudft, 
f^ his preeervatiuii jiiring these terrible scenes of danger. On 
the lltli September, the sun exliibited a cuiious appearance at 
SHtin^. A little before the lower limb had descended to the htv 
r^Kpn, it became suddenly elongated downwards, in the fonn of 
ftjirodi^ous ball of lirtN This ap}>earance occurred when the 
di^ was directly in a line with Imfltei-hol on the coast of ffth 
lkii(^, which not only eclipsixt the light upon this isl^d^, but fem- 
blazooed it witii the most ^eudid liimiuary of ourayatemji.tla 
thrar progress southwai'd, liie ai'rano;eHient of the hght-badae!^ 
ofl dilf^ut points of the coasts gaye.ri^e 1,0 sopie ex(;e5^ ^, 
lOnrJ^tm thfl necessity of itguliar, gysteniatii:, w4 ea^ty Jut^i" 
^blt^ dee^ptians of them, for the u»e and safety of m&Hnaiv; - 
The Baffin reached Great Oniie Heail on Wednesday the 
18tb Sepieniberi and speedily aftorw^urdsJiLFrsrpouL,^ ' '- 

'^^)w^iifciialis4utxnededby avBkiable and inii7f>HTag Append 
^x^ooamtio^oi'/iaaedalSesent aitidkm No. 1. Listof HjH^int^tls 
(lf> Aooks brougliti^runi the Ea.stern CoaM-'uf- Greeulaadvuinb 
geDgnostical DomatLs liy ProfcEHor JatnoiicMi. ^:S. Lii^tof Blanti^ 
IVem tha. East CoBst of Greenland, with some remarks by- Dr 
HookcT) 'Professor of Itotany^ Gla^ow. Ho. 3. Liet^t' Anilniil» 
tuit >Hlli off'theJkisumt €oaflt rf W«st Greenlandi wil*»lilOld» 
afidiKid^moraiidif,' by J'rofessor JaraoBon and Dr TnulL - ■N©;!*' 
MM«okM&gi(«»l'Tablbj'including the daily Witude and iM^tUdft' 
^3^4"sfiip. No, 5. Jotirrial of Proceedings on board of' jtjjii' 
Hrf»ld^«i? AlWPdefc»r-ow tlw Coast of Greenland. ThiajoUjef 
riBflBrt StklflaW* to tb^-rt^ialii-fisher. 'It- gives an accoWJt'efl-dW' 
capture of whales at a very late season of the year, and iodttdtti^ 
afifle im^tant ' observalions on the dangerous nature 'of'the 
S^t Cddst of VV^e^ Gtvcnland, as a fishing-etation, at tlW'^^ 
<#riumftieT. It also includes an account of the sUfietinglf by) 
eiflae of the crew of the ship King George. ■^-A I 

*^Tne crew of the King Cenrge, it appears, struck a'-fiBTi 'diirintt 
o(^ of tTiose severe gales wine li we hnd in the month of May; Wfi^ 
t)» Itbeonometa- fell to aero or Ijclow. . Thick weather setting in, 
tbgj^08t3;lost flight of the slyjtj and were cxpoaed to the ittveiiliQe oi" 
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^Cipb&A ScoTcsby's Jtmmal t^a Voj/agv lo 

the most intense colJ and violent storm, for fifty hours. One inaB fcli 
s victim to the wild wliile on the ice, and another died soon afta 
he reached tlie ship. All of them aufTered Croni tlie severity of tb 
exposure more or less. Some lost their fingers,— others their tM^ 
—some thdr hands,— nnd others ilieir feet The aurg«on of tht 
King George told Mr Gibson, sui^geon of the Trafalgar, who snp. 
plied him with some dressings, that he had amputated tiiirt3-five 
finger^ and toes in one day ! An erample was given of the sereriW 
<rf the cold, by one of the King George's sailors, who stated, thati 
quantity of beef tfiat was el-M in the boata to the men upon the \tx, 
when they first saw them, was taken hot out of the coppers ; but be- 
ftpre they reached the ice, though at no great distance, it waa frown 
ao hard, that they had to cut it in pieces with hatchets." P. 451, 4SS, 
Mo, 6. Jounial of Proceedings on board of the Trafalgar of 
Hull, on the East Ciwist of Greeoland, from tJte I9th to the 
Slst of August 1822, Besides many valuable details, this jour- 
nal contains the following very striking instance of escaj>e from 
the dreadful perils of the ice. The crew of the Trafalgar, in 
the midst of appalling dangers, made various attempts to moor 
the ship to the ice. It was in an attempt of this kind that the 
interesting incident and escape took place, which is thus related 
in the journal. 

" At 3 p. M. we made another attempt to moor the ship to a floe or 
field (rf ice. Five active men were sent torfis some anchurs, and tw* 
WMpi were fastened to them. Two of the men in the boat returned 
for another anchor, and just aa they got hold of the ship, both 
the warps broke that were fast to the ice ; and the ship turning 
qulcUy round, received a dreadful shook on her quarter sg-aiDst die 
floe. This compelled us to stand out amongst the loose ice again; 
about an hour afterwards we returned, and sent a boat tn endeavour 
to bring on hoard those unfurtunalelj' left on the ice. But the stk 
was so heavy that the men refused to risk themselves in the bwV 
and it returned without thera. We now were obliged to reach off 
to the eastward, among the loose ice, to the distance of nearly twen- 
ty miles from the poor men on the floe. Here we had room to beat 
to windwaid. At midnight the Wuid veered to the eastward, and 
beg^ to< abate. 

" Salurday, %Uh. — Towards morning the weather cleared up, and 
the wind abated, on which we commenced a careful search for the 
five absent men, though with very small hopes of ever seang them 
again. But. after standing foui' hours to the westward, to onr great 
joy, we got sight of them with tlie glass from the mast-head, njion a 
smalipieceofice, aiidat 8^ a.m. sent a boat and tookallof them on 
boardalive; and, considering the severities they had endured from 
cdd, wet, and hunger, in better health than possibly could have been 
expected. The same hardships must have killed any one not accus- 
tomed to these regions. It was indeed a deliverance of the most 
extraordinary description. The account they gave of theit peritods 
adventures, was to the following elFect .; 



Eaat Coast of Weit Greenland. 

" Shortly after the departure of the boat v.hidi had attempted 
their rescue, a portion of the floe upon which they stood broke off 
by the action of the swell, and before they could step across to the 
Ultija sheet, the water intervened aud prevented their retreat. Thej; 
a9pn drifted from beneath the shelter of the floe into a heavy sea. 
Almost every other wave now washed over the piece of ice, so that, 
to secure themselves, they were obliged to lie down flat on theur 
bellies, and eliog to the edge of the ice with their hands. In thii 
state of dreadful sulTerlng and danger, they remained until about 
midnight, when tlie mass of ice to which they clung was dashed by 
the waves against another lump, and broke into three pieces. They 
were fwtunately on the largest part (which, however, was only a 
few yards in diameter), and on this they spent a dismal and hope 
less night, frequendy washed over by the sea, and in perpetual ex- 
pectation that the next heavy wave would force them from their 
in^rfect hold, and bury them in the deep. As soon as the sea b^ 
gan to fall, they contrived to stand upright, and to move abou^ so 
as to gain a little warmth. But this measure was likely to fail, when, 
on the clearing away of the mist, they were overwhelmed in des- 
pair, on finding there was no ship within sight The Trafalgar, 
they now apnrdiended, had foundered in tlie gale, and if so, tlieir ai- 
toation waa mdeed without hope. The usual eflect of severe expo- 
sure, in occasioning drowsiness, then began to make its appearance 
amongst them, and one man expressed great desire to sleep, which, 
however, his companions very prudently ^prevented : otherwise, it is 
probable, he would have awoke no more. Soon afterwards they 
were rejoiced by a siglit of the ship, whose approach gave some sti- 
mulus to their EpiritB, and enabled them to make tlaat exertion which 
-was necessary br preserving life, until they could be taken £s9Bi 
their perilous situation." P. 45&-461. - . 

.iKoi 7< is a Table of Latitude and Longitude of HeadlAods, 
Bays and Islands on the East Coast of West Greenland. No. 8. 
Beniorksim the Structure of Greenland hy Sir Charles Giesecke, 
in: which it is statl, and in confirmation of Captmn Scoreeby's 
view, " That the whole coast of Greenland formerly coD^sted 
of large islands, which are now, as it were, cemented togetlier, 
by immense masses of ice." And No. 9. contains useful ex- 
j^anations of some of the Technical Terras made use of in the 
course of the work. 

Such, then, are the general contents of ibis very amu- 
sing, and highly interesting volume. The concluding gene- 
ral observations we had to offer on the value of the disco- 
veries here communicated to the world, both in a commercial 
aad scieutiiic view, must be delayed for the present, as we have 
aleewly mutdi exceeded the limits prescribed for our article. 




Mr Barlow's Ekctro-Magnetic ExperintefOt. 
We trust, however, tliat the rapid view of the Journal contamed 
in the prect<ding pages, will convey to our readers an adequate 
idea of its nature ; and a& we have made Capt. Scoresby describe 
the natural phenomena he witnessed, and state the specuiatioDS 
the; gave rise to, and the difficulties and dangers he expe- 
rienced, in his <m-n vorda, we feel confident, that we do him per- 
feet justice, and afford mach more satisfactory and useful idbr- 
mation to the public, than if we adopted the practice of throw- 
ing the author into the shade, by intruding oar Tiews and fen- 
ci4fi in place of his facts and reasonings. 

'" '■'■*"' "■■ ^ 

.1 f\vt 'dl -'jir-ii,-. n. \jA t.Hj ii il itlv . j^H 

liM.'t. 'SLSt.-^AiemiU i^a Series ^ Eleetro-Moffnetic E^rpe^ 
meMti, witk ObservaHom on the Mathermdicai La-ass of Eke- 
tr6-Magitetism. By Fbier Baslov, Esq., Royal MiKtoy 
Atodetny, Woolwich. ■ i ■ ij 

J.N several of the prcce(£i]g~ numt)»B of tins Joumal'*i^"we 
have endeavoured to make our readers Kqumnted with the veiy 
interesting electro-magnetic investigations and esperimenls of 
Oersted, Ampere, Sir Humphry Davy, Professors HHt^ aod 
Van Recs, Mr Faraday, and Mr Barlow. 

The appearance of a second edition of Mr Barlow^s very io- 
teres^g Essay on Magnetic attractions, and on the I<aw& of 
Terrestrial and Electro^Magnetism, enahlea us to resume this 
important aod curious subject, and to lay before our readers a 
series of the most popular and instructive experiments in this 
new science. 

We were enabled, in a former number, VoL VII. p. 281. to 
communicate an early account of Mr Barlow's general law, and 
of the Formula -f- which contained it; but as we gave only 2 
brief notice of the apparatus which he added to Dr Hare's colo- 
timolor, we shall now supply this defect. 



L IV., p. I8T, *06. 435; Vol. V. p. 301, 352, MIy 
VuL VII, p. m. 
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larlow's Electro-Magneiic ErptrimiitU: 369 

E the sappax&ius is aJiewii iu 'Piate VflL,^jrig, 1., 

a upright .stand, jjlaced near the poles of tlie 

:Q.d, ata two staples of stout copper-wire, driven 

^t, the two ends at b and c passing quite through, 

£.and Z ;. and on which two wires are fastened by 

^ vu\ with whicli the cuuimunicalion is made with 

Jhe battery ; ef, gh, arc two copper-wires of tlie 

IJHl ail the staples, each four &et long, having tlieir 

■Iv^^d drilled so at just to eoable . thepi i^ plide 

jfte wires ab, cti, and, the vertioal wireyA^aJeo 4 

jA, which passes through a. hole in the top of the 

B""'' ao tight as to rendtir it peribctly-lix^. -Or 

■he table, which is two feet in square, the circle 

Ea-ibed about tha c^^reo, ^nd di,^.d£iJi inJD i/^ 

■^"^cppa^ , ^ja4 ■. pna#Jler,, d^Ktfwus i-M^t^ JP^fl^V a^ltec 

L^ouglywhi^li lb?;«yBPi/'ft IWfses, sftthaVri^ fw- 

li turned fi-eely about tlie latt^j ^and Wt b» aqyi.g^ 

nth. On this ruler is placed tiic small compass t/, 

)f wliich the deviation at any time may be tak™ J 

ir'compass placed on the tgp of the support L (<'^ 

ded m remMh fixed in its place, in orilor to sefvc ^ _ 

j^estimi^jng and comparing the power of ll^e ti^tp 

n't times. .. -. 

rindpal.esperiraents this apjjaratus is placed so tut 

e rectangle of wires is perpen^licular to. the Qag- , 

_ ; because in this position tlie |horizontal wires.. 

1 west, they have no oflbct in deflecting the needle 

feion (at least there is only one exception ip thfe. ' 

Sioliced hereafter), and eomieqtiently all the eirect ' 

ipon the needle during the rotation of the iiides,,ui 

lESW, i.^ due to ijie vertical wire only, except so iar 

lontal wires may increase or diminish the duectiye. 

ft needle. This, howevei', in the cases to whic&,we , 

Pvery incofisiderablc. 

rder that we niay know precisely what part of toe ' 

iation between one situation of the compass and 

alty dbe to that- change of position, recourse (Hust 

ft standard coifipdss, which, always remainmg fixed 

Lo. 16. APHiL 18S3; • -' '■"■' ' ■ Ak '^^ ■ 
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Ettclro-Magnel'ic Experimenti. 
in its position, may be used as a ccMistAnc iodicUM' oTfl 
strength of the battery. But as the applicatiDrL of this a 
sure to computation is involved in principles not at p 
plained, it will be proper firet to infonn the reader of the n 
wliich I employ in (he first instance to pivserre the unifcri 
of action during every separate course of experiments 
were as follows : — 

" The vessel which contains the dilute acid, into whid 
plates are immersed, holds nearly twenty gallons ; and I 
the expcrimails with little more than twelve gallons ; mo 
the plates are not, in the first instance, let dowo to their lo 
point. The intensity shown by the standard compass a 
connection has been made some minutes, is noted ; and J 
breaking off and making the contact anew, tliis same i 
occurs again, the power being always strongest when theq 
tact is first made ; then when the standard compass ret 
its former bearing, the observation with the other compi 
taken i the contact broken, and renewed, and so on a 
the battery retina suiHcient power. When this fails, t 
ore lowered a little more, the power thus increased, and tl 
servations resumed, till at length the plates being wholly d 
and the power too weak, recourse is had to a supply of n 
dilute acid ; by which means a tolerably steady octioo ia 
up longer than is necessary for any series of expenments ef fl 
kind." 

By means of tlus apparatus, Mr Barlow performed a serief V 
experiments, in order to establish the law of the phenomena, 
and all bis results harmonise in a very singular manner willi 
the gcnerpl principle, " that every particle of the galvamc 
fiuid in tfte conducting wire acts on every particle of the mag' 
netirjluid in a maffnelited needle, with ajbrce varying inverK- 
hf as the square of the distance ; but thai the action of the par- 
ticles of the Jluid in t!ie wire is neither to attract nor to nyeJ 
either poles of a magnetic particle, but a tangential force tuhiA 
has a tendency to place the poles of either fluids at rigJu a 
to those of the other ,• ichereby a magnetic particle, stipj 
undir the itifluence of the wire only, teould always place itm 
lit right an^s to the line let Jail from it perpendicular to $ 
irirf, and lo the direction of the aire itself at that point. 




^^F Mr Barlow's Elert7•o-^fagnctic-Expel■imentx. 

i Elcctro-Magnetk Expenmoiis. 

j The following very intereKting experiinenls are selected from 
^Itfr Barlow's section on this subject, the grealer number of those 
nrhich we have omitted having been previously given io this 
I work. 

I £xp- I- To exhibit the rotation of a galvemic vire rtitmd a 
magnet, and Hie reverie. -■■;- '--Ai.' , 

Mr Faraday's first apparatus for this purpose, his flln^^' 
been given in' Vol. VI. p. 178, and «SS. and^94. Note. Hfr 
afterwards invented another apparatus, requiring a less galvAinie 
action, which is shewn in Fig. 2. Plate VII. '""'' ' ■ 

" It consists of a piece of glass tube, thebottoW pait cf 'fthidi 
id closed by a cork, and through it is passed a sinatlpiet^ of 
'■oft iron-wire, so as to project above and below the aytV. A 
little mercury is tlien poiired in, to form a channel between ijjt^ 
irtwi-wire and the glass-tube. The upper orifice is also cltteefl 
by a, cork, tlu'ough which a piece of platinum-wire passes, being? 
terminated within by a loop ; another piece of wire hangs froiH' 
this by a loop, and its lower end, which dips a very little w4J- 
into the mercury, being amalgamated, it is presened from aftJ 
hering either to the iron-wire or the glasi;. A very minute giA" 
Tank jxtwer being applied, by a contact with the lower and tip} " 
per end of the apparatus, and the pole of a strong magnet \xiaf^ ■* 
applet} to the external end of Otfe lower iroB-wire, the movealile 
■wire within begins rapidlyte rotate round the temporary ftfttgJ^' 
net'thiis formed; and tliis rotMion m&y be inverted eitlier by*- 
changing the contact, or by inverting the magnet. Mr Farwi^'' 
states that this instrument is so sensible, that a rotalicm lte»"b^n»^\ 
produced in it by two plates, each only one inch square^ ■ '*V ■*"* 

-,. -K- .u ^.• 

Exp.'II. " To exhibit the rotatimi of a magnei on its axis <l^.' 

' ' the effect ofagah'omc wire: ■-', '■•*'^* 

"t'et ABDE, Fig. 3., represent a cup of glass or wood, NS^' 
ft magnet, having at its lower extremity a fine steel point, insert- 
ed in the agate a; 6c is a tliin slip of brass or ivory, having « 
hole through which the magnet passes freely, and by mcaiw of 
wluoh it is kept perpendicular : at the tipper exffemhy'Wof tfi^ '' 
jLaa 
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Mr Barlow's Electro-Magnetic Experimtnti. 

magnet, is a ihin cylinder, as a pi«e of quill, forming a 
reservoir Z, to receive a small quantity of quicksilver; audi 
this is inserted the wire s, .inialgamated at its lowest potntf^ 
C c is a stout wire passing through the s?de of the cup ii 
quicVsilver. Then, the contact bring mode at C and Z 
magnet will begin to revolve on its axis, with a very astonij 
velocity, and contjnue in molion while the power of the I 
lasts. 

This pleasing experiment is due to M. Aaipere, who empl 
only a piece of platinum attached to the magnet, to pn>duc({ 
its superior gravity, a vertical position of the latter in the ■ 
cury ; the upper wire being then inserted into the quicksit«« 
the cylinder z, and the other wire into the cup C, the motM 
produced exactly as above described: the greatest i 
motion is, however, given by the apparatus shown in the fi 
The explanation of this rotation is very obvious, according ti 
hypothesis we have adopted ; for the tangential force of the 4 
acting upon the magnetic particles on the surface of the mas 
must necessarily produce the rotation in question, on i 
the same principles as the magnet is made to revolre aboatj 
vrire in the fifth experiment. 

Exp. III. " To exhibit t}ie rotation g^ a galvanic leire i 
axin hy the action of a magnet. 
" Let NS, Fig. 4p., be a magnet, represented as broken i 
figure, but which is fixed, in the experiment, in a foot, in < 
to keep it vertical, and let a & c (i be a light holjc 
brass cylinder, having a steel point passing downwards intol 
agate cup^ fixed to the upper end of the magnet, and let e 1w 
a SBiall tube or quill fixed on the wire passing through the top 
of the cylinder, holding a little quicksilver, and receiving into it 
the descending conducting wire Z. AB is a piece of wood 
tnmcd to fit on the cylindrical magnet NS, which has a htdlow 
groove on its upper surface, to receive a quantity of quickalTer, 
into which the lower edge of the cylinder adis slightly immersed, 
the surface being covered with weak dilute nitric acid. AC is 
a wire passing into the quicksilver. It is obvious that thus 
(the contact Iwing made at Z and C) the galvanic circuit is car- 
ried from Z through the cylinder abed, thence to the quickal- 
ver, and heuce again through the wire AC to the other extre- 



Barlow's Electro-Sfagnelk Experiments. 
mitj of the battery, whereby the cylinder abcd'\& made to be- 
come a part of the conducting wire, and it wilt be found to re- 
volve on its axis with a great velocity, fully equal to that of the 
magnet in the last expeiiment; the direction of the motioD, 
with the arrangement shewn in the figure, being from leil to 
right, to a person coinciding in position with the magnet.'" 

Cxp. rV. " To exhibit the rotation of the galz'anic t 
pcndimtly of tJie galvanic bailer?/. 

" For this purpose, we must employ the apparatus exhibited 
in Fig. 5., where ABCD is a small topper vessel about 2^ inches 
- high, and tlie same in diameter ; abcd'ia another small cylin- 
der of copper, of the same height, soldered to the former vessel 
at its lower end dc, a hole bebg left in the bottom oF the former 
to receive it. The cylinder abed is therefore open, and will admit 
a cylindrical magnet to be passed up, and it will at the same time 
hold a quantity of dilute acid within the space AD dabc : BC Z z 
is a zinc cylinder, very light, of rather less altitude than the cop- 
per one. To tlie cylinders a b and Z k are soldered two copper- 
wires, as shewn in the figure, the upper one having a steel point 
proceeding from E downwards, and resting in a small metal 
hole at F, and consequently the cylinder Z s will be free to move 
upon its point of suspension at F. 

" Things being thus prepared, and the acid placed in the 
cell as above described, insert through the interior cylinder the 
north end of a strong cylindrical magnet, and balance the whole 
ttpparatns upon it ; when immediately the zinc cylinder will be- 
pn to revolve, with a greater or less velocity, according to the 
strength of the acid, the freedom of motion, and the power of 
the magnet. I have frequently, with this ample apparatus, pro- 
duced a motion amounting to 120 rotations per minute. The 
only difference between this and the other rotations we have de- 
scribed is, that the galvanic power is here produced by the ap- 
paratus itself, instead of having recourse to the battery. 

" For it is obvious, that the wire from Zs to E, may be 
eonridered as a conductor proceeding from the zinc, and the 
wire from n 6 to F, as one from the coppci- side of the bat- 
tery ; and, consequently, the same effect is to be expected here 
as in the preceding cases. It is unnecessary to add, that, witli 
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the Doith end of the magnet tipwardc, tbe inotwn is Jrora li 
right, and the contrary with the magnet rerei-sed. This «| 
riment is due to M. Ampere. 

" A very pieaang addition has been made to this appi 
by Mr 3. Marsh. It consists in having a second ptnnt d 
ing from F, which is made to rest in an agate cup, fixed o 
top of the magnet. Fig. 6., and upon which the whole n 
IB balanced, having a perfect freedom of motion ; and to ■ 
aerw this balance, the magnet is placed vertically in a foot. ^ 
nl&^n^'b^n^noff chafed with acid, a compound motiont| 
TJEice^ th^ zinc cylindet- revolving in one direction, and the'd 
|fcr*v*ifel in aiWrther,' producing thus a very ple« 
fBVldtt^rJ U^weVef, 1« by no means so rapid as the other, iaoii- J 
81^^^ of tfie weight of the acid, and in fact tliat of tbe« 
Wiicfiirii biSftg snj^rted on the lower ptrint." 

'-^Srp/'Vi f^^e*4howtheeff'ect^a korse-shoe magnet tm 

ll '^Irxiii.' 1' -J suspended galvanic anre. 

, ^[L,€\Z'^', Fig. 7., denote a part of the galvanic wire, 
suspended T)y tiif chain connection at o, proceeding from tbe 
zinc end of a batter-y, its lower extremity being amalgamated 
and ^hghtly immersed in a resen-oir of pure mercury, having a 
connection at C with the otlier extremity of the battery. KS is 
a horse-shoe magnet, placed as shewn in the figure. 
- *• Tht contact being now made at C and Z, the hanging part 
of '(lie ivire oz will be thrown out of the mercury into tbe poa- 
tion 0^ ; the contact being thus broken, it falls by its own gra- 
vity into the mercury, by which means, the contact being re- 
newed, it is again projected, and so on with an extraordinary ra- 
pidity ; and if the position of the magnet be reversod, or the 
i»ntact be changed, the direction of the motion ivill be 
also, but the efiect will be the same. 
'^''■■'*Thia singular motion may be still expluned by the b 
th6£s that has been advanced ; for the wire having a 
to pass round the north end of the magnet to the t^it'hand, 
and round the south end to the left hand, is urged byo^ 
forces directly in a line with the open space of the magnet, the 
equality of the two forces plwenting the rotatory motion about 
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1 either, but both conspiring to g^ve ts the wire the rectilineal mo- 
I lion which has been described. This experiment is also due to 
' Mr J. Marsh. 

Exp. VI.—" To exhibit a wheel and axle rotation by means ^' 
a horseshoe magnet. 
" The machine by which this motion is produced, is represent- 
ed in Fig. 8., where AB is a rectangular piece of hard wood, 
CD an upright wooden pillar, DE a piece of stout brass or 
coj^r wire, and ah a somewhat smaller wire, soldered upon it 
at E, on the lower side of which the wheel W, of thin copper, 
turns freely ; A_/ is a small reservoir for mercury sunk in the 
wood, and g* a narrow channel lunning into it : HH is a strong 
hf^se^shoe magnet. Mercury being now poured into the reser- 
ytM fgi till the tips of the wheel are slightly immersed in it, 
and the surface covered with weak dilute nitric acid, let the 
connection with the battery lie made at % and D, and the wheel 
W will immediately begin to rotate with a great velocity. If 
the contact be changed, or if the magnet be inverted, the mo* 
tion of the wheel will be reversed ; but, in general, the best ef- 
fect is produced when the wheel revolves inwaids.^' 

Exp. VII. *' To exhibit a compound wheel and axle rotaiiaii 
mih two horseshoe magnets. 

" The maehine for producing this motion is shown in Fig. 9. 
ABGD is a rectangular piece of board, having two grooves, 
about half an inch deep, cut in it parallel to its length. Cp, 
Zq are two wires having cups for connection at Z and C, and each 
passing into its respective groove n6,fd, filled with mercury; into 
which are slightly immersed the points of the wheels of W, W' ; 
these being fixed on an axle W W, and resting upon the two 
euppoits vm, rs, brought to a fine edge at n and s, in ordei* to 
reduce the friction as much as possible, and to give the greater 
freedom of motion. N and S are two borse-shoe magnets, placed 
as in the figure, with the like poles interior and exterior of the 
wheels. 

" The apparatus being thus prepared, and the contact made 
at Z and C, the wheels will begin lo revolve, and in a very short 
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Mr Barlow's EUctro-JHagnetic I 
thne will ftctjuirc n velocity exceeding very c 
tile motions hitlicrto described. 

" It is unuccessary to say, lliut, by cliangjiig the > 
by inverting the mognetR, the direction of the rotaUon mil be 
ailBo changed, The usual precaution of covering tbe eurfacerf 
the mercury with weak dilute nitric adtl, will increase the r«p. 
dity of rolatioii, but it is not actually nxessary in this case.' 

Exp. VIIL " To exhibit tlie terrestrial ^rective quality ^ a 
i> ,. i„ 1 . . ..' gaivanic wire 

"* M. fie la Rive*B appai-atus tur thiE pui-tx>ae conaatsufasmall 
galvanic (XttulHnatioti attochofl to a cork ; the plate of zinc n 
nearly half an inch wide, and exiemlit about one and a half or 
two inches bclowits cork, its upper end passing through the 
same; tlie Blip ofcoppcr is of equal width with the einc, butpasws 
round it, being thus opposed to both its surfaces, as in Or Wo!- 
laslon's conKlniction ; its upper ci>d also a|)pears through the 
cork. A piece of coppCT-wire, covered with silk thread, is coilcil 
five or ax timeo, and tied together bo as to form a ring about 
an indi m diametar, and tbe ends of the wire are connected, by 
solder, one with the zinc, and tbe odier with the cc^per slip 
above the cork. See Fig. 10. 

" When this sm.ill apparatus is placed in water, slightly ad- 
dulated with sulphuric or nitric acid, the ring becomes hi^ly 
magnetic, and will arrange itself in a plane perpendicular (o the 
tiu^etic meridian, or it will at least indicate a tendency tb take 
that position, but the escape of the bubbles, ariang from tJiu 
decomposition of the water, prevents it from preserving a iixol 
direction. 

" Iti mognelic qualities, however, are more obviously 
by .bringing to it a strong magnet. The one I mode use 
cylindrical, aXnul three quarters in diameter, and Itj inches in 
lengtlx. This being applied at jJie distance of several inches, 
di^^j^ng was immediately attracted, or repelled, according at 
one or other of tlie poles, of the magnet was presented, or 
according as o"" "'■ "ther side of the wire was opposed to the 
latlei'. Wht ' >f tJie apiiliOttion is attraction, llie 

cork will adv e cxlreiiiity of ihc magnet,- and if 



ttfi MQ 





Er 'Barlow's Electro-Magtielic ExpeHmenlgT 877 ' 



itter be heid horizontally, and in a line with tlie centre of 

^fiinner, this will continue to advance till the pole of the 
Bti^et is within the ring, and tlien proceed witli considerable 
velocity till it reaches the middle of the magnet, where it re- 
mains perfectly stationary. If now the magnet be withdrawn, 
and changed end for end, and re-introduced into the ring, the 
latter wilt go off from the magnet, — turn itself round when quite 
free iVom it, — again advance, and settle itself as before in the 
centre. 

" This very simple apparatus, which may be made at the ex- 
pense of about a shilling, throws great light upoA the DaHire of 
the electro-magnetic action, and proves most satisfactorily that, 
notwithstanding the intimate relation between tlie electi'o.mng- 
netic and magnetic fluids, they are not identical ; for no pns- 
Bible arrangement of simple magnets can be made that would 
lead one of them beyond the pole of another to find its state of 
equilibrium in the middle of the latter." 

" Another form of ihLs apparatus is shown in Fig. 1 1. 

" Both the alwve apparatuses are much improved, by fixing 
to the cork a light glass-cylinder AB to contain the acid, instead 
of floating them in it; the apparatus may then be floated on 
common water, and all the facts exhibited as above described. 

" This appendage to the ori^nal construction is due to Mr 
-James Marsh, already mentioned.'" 

£xp. IX. " To exhibii the action of the Inrestrial magnetism 
upon a galiranic wire freely stt-iijiefidal. 
■" Let ABGD, Fig, 12. represent a rectangidar piece of hard 
wood, having two grooves ah, cd, cut in it, parallel to its 
Jength, about half an inch in depth, which are to be filled with 
quicksilver for the experiment. C^, Zq, are wires fixed in the 
board, and passing each into its respective groove, with cups for 
lUaiking the connection with the battery at Z and C. Om is a 
Jong fuece of silk proceeding from the ceiling, or some Other 
convKiient place, and to which is tied the wire kmn, bent as in 
the figure, the points k and n being slightly inimersetl in the 
quick^lver. If Uje connection be now made at Z and C with 
tlie zinc and copper sides of the battery, the moveable pait 
kmn of the galvanic circuit, which has a great freedom of mo- 
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tion, will be projected towards (he extremity AB of the boaid, 
and if the contact be changed, by nutkiDg the zinc conoectioD ai 
C Bud the copper at Z, the wire will be driven towards the 
other extremity. As no magnet is introduced in this esperi- 
taaat, we have a right to attnbule the motion to the effected 
the terrestrial magnetism, the direction of it correspoadiog pn- 
ctsdy with what we ought to expect from such action. For the 
terrestrial magnetism of our latitude being of the same kind ■> 
that exhibited by the aouthcrn pole of a magnet, the lllon^«able 
wire ought to pass from right to left in the first case, and fnta 
lel\ to right in the second, to an observer situated as fomung 
n part of the galvanic circuit ; that is to say, with the first coo- 
tact the wire ought to be projected towards AB, and with the 
second towards DG. 

" To prove that the motion proceeds from this cause, let the 
south pole of a strong magnet be brought under the board be- 
tween Z and C, and make the contact again ; aod the sane 
motion will take place, but in a much stronger degree, the wire 
being now thrown very forcibly out of the mercury. 

*' The eflect therefore being precisely of the same t^arader, 
but much more powerful in the latter ease than in the fonner, 
we have a right to conclude that the cause of the motion in both 
cases is of a like nature, the one proceeding from a southern 
polarity artificially produced, and the other from the natural 
magnetic action of the terrestrial sphere, as stated by Mr Fara- 
day, to whom we are indebted for this interesting experiment. 

Exp, X. " To produce a Totation of tiie galvanic wire tjf meant 
of' the terrestrial magiietism. 
" This is also an experiment due to Mr Faraday, and which 
proves, in the most satisfactory manner, the influence of the ter- 
restrial magnetism in the production of a rotatory motion. Ii 
is performed as follows: n very light copper, or platina wire, 
about 6 inches long, is suspended very freely from a larger wire 
proceeding from either end of the battery, by means of the chain 
connection d ' in several of the preceding experimentB, 

and at its lo a small piece of cork is attached, in 

order to ke lyant on a basin of pure mercurv, 

about -10 it ■. The wire by which the above 



above i 



Tilf Barlow's EUctro-MagncCk Ei'jjerUnenii. "3K^ 
small moveable piece is suspended, is then so much depressed, 
that tlie proposed revolving wire slopes at an angle of about 40° 
with the horizon. In this state the circuit of the battery is com- 
pleted through the mercury in the ba^n ar^ tlie other conduct- 
ing wixe, when immediately tlie short wire commences a rotation, 
as it would do about the south end of a magnet, but in a pro- 
portionally less degree, as the directive power of the earth is less 
than that of a magnet of the kind here supposed. 

" This amilarity of uction naturally leads ub to inferasimilar 
cause, and that this cause is no other than tlie lerrestriai mag- 
aetiam ; still, however, in order to render tins conclusion the 
more indiaputalde, Mr Faraday changed tlie inclination of tlie 
wire, making it first equal to the angle of the dip ; and when, 
under these circumstances, the wire was placed so as to coin- 
fade with tlie dip itself; viz. when placed in the magnetic meri- 
dian, sloping from south to north, there was no motion; and 
when the angle was still further increased, so as to exceed the 
angle of the dip, it was projected in two difi'erent directions, ac- 
cording as it (I'as made to slope to the north or to the south, 
wluch is precisely what ought to be the case, on the supposition 
of the motion being caused by the inagnetiem of the earth. 

*' For let o ^, o 3^, in (Fig. 13. and 14.), represent the freely 
suspended wire in the plane of the meridian, sloping respective- 
ly to the north and south : and let KS in both figures denote 
the direction of the terrestrial magnetism, then it is obvious in 
the first of these figures, that whether the slope be towards Uic 
north or towai-ds the south, it will bo always on the same side 
€>f the hne NS, and will, in both cases, be projected in theisome 
direction, with respect to the observer, situated as forming a part 
of the galvanic circuit, and consequently in opposite dirtK^tions, 
a^ referred to the circular rotation of the extremity z or s'. But 
when the slope is less than the dip, then the wire, in its two 
portions, being found on opposite sides of the line of direction, 
^nd passing still to the same hand of an observer »tuated in the 
wire, a rotation will ensue similar lo those that have been de- 
eeribed in Experiment I. 
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Exp. XI. " To exhibit the action ^ tuv galvanic wires 0» 
other. 

" The apparatus which I employed for this purpose is ^uxni 
in (Fig. 15.), where AB represents a rectangular board, and D, 
£, two upright pieces of wood, carrying each a cross piece at top 
with several holes for receiving the cups m m', n n', which, by 
this mcBDs, may be placed at different distunceg; a little mercu- 
ry is poured into eacli of these, so as to cunimuDicate with the 
wires inserted through the side of the cup, and terminate witb 
(ino points. The wires w a li '.sf , to b b' le' are bent, as shown in 
the figure, and have small holes drilled at a, a', b, (jf, whereby 
they may be hung freely upon tlie points of tlie wires «i, m', &c 
Kud carrying small weights w, vf, Sic. in order to bring the ycmU 
of suspension to correspond as nearly as possible with the centre 
of gravity^ wliereby the wires are moved by the least force. The 
conducting wires from the extretnities of the battery Z and C 
are twminatcd as represented in the figure, and being eath 
brought to the respective cups, ao that z z* are respectively in- 
serted in the cups m n, and <f c into the cups m' tif, the circuit 
will Ik made through the two wires a d,b b', in the same direc- 
tion ; and these being free to move about the pdnts in the re- 
spective cups, will be strongly attracted towards each other, eren 
at the distance of several inches. 

" hat now the branch z of the conducting wire Z x be length- 
ened, so that it may pass round the board, and be inserted in 
the cup n', while ^ is inserted in the cup m as before ; lengtlien 
also the brantii c of the conducting wire C c, passing it round 
the board, and dipping it into the cup n, while if is immersed iu 
vi' as at first ; by this means, the circuit posses fix)m 2 to c along 
the wire b //, and from ^ to tf along tJie wire a a' ,' in short, the 
circuits in die two wires ai'e now made in oppo^te directions, 
and the wires experience and exhibit a mutual repulsion. H^ee 
we learn, that two galvanic wires, parallel to each other, and in 
which the circuit is made in the same direction, are attracted l» 
wards each othe^- ' "' they are mutually repelled when theciik 
cuit passes in ' 'ections, a result first deduced by ]U. 

Ampere, and adc the I'uuudation of his theoryof 

electro-magne g, that the powers exhibited by 
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artificial and natural inagncls are due to currents of the galvanic 
fluids circulating in |)lane3 pei-pendicular to their axis ; and, that 
those currents, when parallel to each other, and passing in the 
same direction, are attracted, and when in oppoate directions, re- 
pelled. 

" Whether this hypothesis and that which I have advanced 
be under different forms only one and the same, and ii' not, 
which may be considered na the most conclusive and satisfactory, 
are not for me to determine : they are now both in the hands of 
philosophers, who will judge of them impartially, and adopt that 
which seems to answer best to tlie various facts and phencnnena 
that have been, and that may still be, elicited by the ingenious 
experimenters at present engaged in this intercstbg inquiry : I 
must say that I cannot, on M. Ampere's doctrine, satisfactorily 
explain several of the phenomena exhibited in the preceding ex- 
periments ; and the following is another case which seems to be 
at variance with the theory in question ; viz. — 

*' Let only one of the bent wires, shewn in the figure last riv 
ferred to, be employed, and let it be made a part of the galvanic 
circuit. If now a long magnet be placed horizontally, with one 
pole a tittle below the horizontal part of the wire, and perpeu^ 
dicular to the same, the wire will be strongly attracted, or re- 
pelled, according to the pole that is presented. Let us suppose 
that the wire is attracted ; this may be explained by the assumed 
attriictdon of the current in the wire, and the parallel currents 
in the same direction in the magnet, agreeably to M. Ampere's 
theory ; and if it be repelled, the explanation will still subast 
by supposing the parallel currents in oppo^te directions ; but if, 
DOW, instead of keeping the magnet perpendicular to the direc- 
tion of the wire, we place it parallel to it, keeping the same ex- 
tremity still under the wire, the very same effect is produced ; 
although, in this case, the supposed magnetic currents, ifb^^e 
paraUcl to that in the wire, are now necessarily perpendicular to 
it : and if, again, the magnet be held vertically, keeping the ex- 
tremity presented to the wire in its situotJon, or as nearly so as 
pos«bIe, the same attraction still takes place ; and this, whether 
the extremity in question be above or below ; in short, while the 
pole of the magnet presented to the wire is kept in its position, 
whatever direction be g^ven to the mi^el itself, whether in 9zi- 
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mvfh or toclination, the same moiion takes place, which cert^o- 
\y appcan to me to be wholly at variance with the doctnoe I 
M, Ampere has endeavoured to establish. And if, 
uang the magnet, we leave the wire to the action of the te 
trial magnetism only, a similar effect, but in a less degree, i 
duccd every time the twimectlon wiiii tlie battery is established: 
nod it 13 th* same whether the wire be placed at N and S, E and 
W, or at ally azimuth whatever ; a fact which Seems to be eqnal- 
]y at variance with M. Ampere's theory of terrestrial magnet- 
ism. 

*' Whether this ingenious author, for whose talents I enfer- 
tain the highest respect, will bo able to reconcile these pheno- 
mena with his theory, I itm unable to say. If he can, no one 
will be more ready than myself to admit his doctrine ; being M 
ly aware of the great ad*Bntages which philosophy derives 
the reduction of a variety of classes of phenomena to one 
ral principle : at the same time we must be careful not to 
raAite too quickly ; nor, in our anxiety to avoid the introdiii 
of a force, hitherto imknown in nature, allow ourselves to 
imperfoeily explained some of the most interesting facts yfet 
cited by experimental philosophy." 



Art.' 'KVtl.-^Descripthn of the Lamps leith Co^icentric W«i 
"efiA with a superabundant Bupply of Oil, as adopted in] 
Frejtch Light-hmtses*. 

X. HE advantages of several concentric wicks in lamps, Tias b( 
long ago pointed out by Cotint Rumford ; and M. Corcel, in' 
ingenious mechanical lamp, had employed the happy iclea 
keeping the wick constantly wet with a quantity of oil 
tharfitebuld consnme. In applying the contrivance of Careel' 
the double, triple^ or quadruple wicks of Count Kumford, Bff 
Arago and Fresnel, instead of raising the oil by a piece of tilot 
work as Carcel " ' ployed a reservoir higher than the wS 



• Thli notice 
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Teicriptlon of Lamps a>ilh Concentric \VicK.i 
which receives die oil by n tube Gliding in a leather box, which 
may be raised or depressed at pleasure, and which Berves to re- 
gulate the level of the discharge of the oil. The superabun- 
dant oil falls into a reservoir placed below the wick, which is 
emptied into tlie reservoir when the lamp is extinguished. 

It is of the greatest consequence in all those lamps, to regulate 
the current of air. When the chimney is too low, the wick be- 
comes hot, and the Bame lengthens and reddens ; and when the 
chimney is too high, the current of air becomes too rapid, the 
flame grows white, but is very small, and experiences a con- 
stant agitation by the too great velocity of Uie air. 

In order to regulate tlic velocity of tlie air, the authors above 
mentioned have used tlic construction in Fig. SI. Plate VII. ^ 
where F is a second tube, moveable up and down in E, by means 
of the screw nut D, working in a rack GG, till tlie flame has the 
proper colour and size. This contrivance, however, was found not 
to answer well in practice, and they afterwards substituted in 
place of it a sort of valve made of iron or platinum, placed at the 
bottom of the chimney, and made to turn upon an axis, so as to 
admit more or leas mr. In this case, the chimney must be made 
larger than is necessary, and the curr«it has its velocity dimi- 
nished by means of the valve. 

The construction of the burners will he understood from 
Plate VII. Fig. IS,, which is the plan of one with four lorAs, 
aud which is nearly equivalent in its light to twenty of Carccl's 
lamps. The intervals which separate the wicks, and allow the 
currents of lur to pass, diminish a little in width from the cen- 
tral to the exfernaJ wick. The section of this burner is repre- 
sented in Fig. 19., where C, C, C", C ", (See also Fig. 18.) are 
the racks by means of which each wick may be raised or depres- 
sed. AB is the horizontal projection of the tube, which con- 
ducts the oil to the wicks. L, L, L, L, are small plates of white 
iron, to which the beaks are soldered. N is a pressure screw for 
kecpng at a proper height the piece RRR, which supports the 
chimney. 

yig. 21. shows the elevation of the burner with four wicks, 
supporting the chimney. 

Fig. 20. shews the way in which the moveable ring which car- 
liea the wick is placed upon the fixed ring soldered ta tlie rack. 
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Avt. XVIIl.— ^efcrtia/ Phmomcna, from April 1 . to J^ 1 
18S3, calculated Jbr the Meridian o^ Edmburgft, Mem 
Time. By Mr Geokgk Innes, Aberde«B. M 

The Iimc9 arc [ikotIkI scointing to the Civil irckoning, the daf *1 t! ^»B 



3.I8S5S0 i)llX 3.9SS7 ( Last Quarta. 

•flf a VI ( I.at Qaaflei. 6. H) I* K> Bml fl. s«, )l 

4. 80 36 IT Em. CI. lau 1/ 9. !S 10 30 d I) (? 

A ^ M IB d ^ 9 10. 7 41 18 d )) f? 

1ft (B il 49 (J J ^ 15 37 1 # New Moon, 

nl'ikSflSa 0NewMootu II. le 6 50 d I) 9 

12.16 80 14 d 5 h i>. s m ♦ d 1) y 
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18. 3fl 3 i) First Quarttr. 25. 5 14 5 d B ■ "L ' 
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tS. e 44 89 O I''^ "oM- ^ - ? arauefil «1<M«. 
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8. 1 6 IS ( Laat Qunrler. II. 19 18 55 d !) 9 

6. 83 44 41 6])h I& 15 10 1 £ First Quarter. 

7. IS 56 30 i'iiS 28. 6 5B 16 QenVn^as.. 
& 8S 33 5e % New Moon. 23. I i 52 3 Q Full MMq. 
ft 1 17 19 d U 3/ 84. 5 39 10 d D W 

la 6 43 8T d )) 9 

From the effect of the MtK>n"s parallax "m Longitude, die *{)- 
parent conjunction of the Moon with » Taiiri on the ISth o( 
April, will tate place after the true; but want of leisure aas 
prevented mc from making a particular calculation. The occul- 
tation, however, will be visible. There may also be occulutko* 
of ASas, Pkione, Ekctra, 5ie. ' " 

For the reason above mentioned, I am not certain wlf^ttlffl 
the occultations of Antares by the Moon will be visible at Edin- 
burgh, but it is more probable that they will be seen at Gr^ 

K. B. In Um N'lUBber, p- ITT. /or Eclipse begtni Jaxiutry, read Jti^ 



Aet. XIX. — Proceedxnga of the Riyai Society qf Edinburgh. 
(Contiuucd from p. 180.) 

Dec. 16. 1822. — A. paper by Dr Macdonald was read, " On 
the Theory oftfie Formation of Cakedom/.'" 

On the same evening a notice by Dr Brewster was read, " Oh 
Mr Barton's Mei/iod of Ornamentinff Steel and aSter Metals.'' 

Jan. 13. 1823.— Mr P. P. Tytler read a continuation of his 
'* Biographical Sketches ofiome of the earliest of our Seotligh 
Lam/ers.' 

On the same evening, Capt^n Scoresby exhibited to the So- 
ciety his Magnetimcter and Chronomtitiical Compass, and per- 
formed a series of new Magnetical Experimems. 

Jan. 20. — A paper by Dr John Hunter, Professw of Huma- 
nity, St Andrew's, was read, entitled, " ObseT-voHons on certain 
analogies (Served in t/ie Jbrmation of the Tenses of tlie Greek 
Verbr 

Feb. 3. — Mr Thomas AiJan read a paper, entitled, " Ohier- 
vations mt the Formation of ColcedonyT' 

At the same meeting a pajjer by Dr Brewster was r&ad, " On 
a New Property of Refected Light!' 

The following Members were elected at this meeting. 



M. Decuxtallc, Ccnevn. 
DrtHbeiK, Brcaitn. 
The Bishop of Zcnlanri. 
M. Oriani, Mildti. 
M, Dnpin, Pacii. 



M. Broagniait, Parte. - ■ 
Tfce ChevoUer Burg, Vbrmn. 
M. flreiaUk, Milan. 
M. Besse) or Konigtbei^. 



William Cafle!!, Esq. '■j"rT»nr( 

Sir Willinm KnightOD, But: -<l norlRl 
Sir E. F. Bromhead, Ban. A H.,VlK8. 



Bight Hun. Sic G. Wairender, Ban 

John Kitaull, Esq. 

John Shavi- Stewart, Esq. 

Dr Alexander Hamiltan. 

Dr Thnmaa Harland. 

John Dewar, Esq. 

At this meeting Dr Hojie and Professor Russell were chosen 
Resident Vice-Presidents. 

Feb. 17. — A paper by the Reverend Dr Lee was reatl, en- 
titled, ' Observations on the Life and Character of Sir George 
II, xo. 16. iPHii, 1823. ]) b 
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Mackenzie ofRosclumghy m&i remarks on hit History of Seed 
landr 

On tlie same evcMiing a notice was read by Dr Macdonald, 
** respecting theformathm of solid Chalcedonic Ifoduks in Trap 
Bocks.'" 

Mar. 3. — Dr Hibbert read a paper " On the Physical Caum 
which have given rise to the popular belief in Apparitions!^ 

At the same meeting a paper by Dr Brewster was read, ** (k 
the existence of a New Fluids possessing remarJctMe Physical 
PropertieSy in the cavities of certain Minerals.'^ A notice of 
this paper will be fbund in our Scientific Intelligence, p. 400. 

At this meeting the folio^ring gentlemen were elected Mem- 
bers: 

Sir James Stuart, Bart, of Allanbank. John Bonar, Esq. ' 

Sir Andrew Halliday, Knight, Physician Alexander Waddell, Etq. 

to His R. H. the f>uke of Clarence. 
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Art. 'K'K.'^Proceedings of the Wcrncrian NcUural History 
Society. — (Continued from p. 182.) 

Dec. 14. 1822. — J\.T this meeting, a paper by the Reverend 
Dr Fleming of Flisk was read, containing " Observations on mh- 
jects connected with Natural History^ made in a Voyage round 
the North of Scotland^ in tfie autumn of 1821 .*" (The first part 
of this paper is printed hi the present number of tliis. Journal, 
p. 294. et scq.) There was Utewisc road, an " Account of a Ma- 
rine deposit^ observable among the Jhetz strata on tJic margin 
of Loch Ijomond^ by Mr James Adamson. And Professor 
Jameson gave an account of a fine specimen (^which was exhi- 
bited to the meeting) of the Zev^ Luna or King Ftsli^ lately 
taken in the Frith of Forth. 

Dec. 28. — The Secretary read tlie first part of the ** JoumciGf 
a Visit to the Summit of AdanCs Peaky tlie highest fnomUain oj 
Ceylon^ b'^ '^^' "^^enry Marshall, sta£P-surgeon. Mr Greville 
then read of the Esculent Fungi of Great BritaiiC 

Dr Knox relative to the Habits of the HyanasoJ 

Sovlhem that they are not in the practice d 

conveying their dens : and Dr Yule communi- 
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cattd Specimens of Maize, lipencd in Scotland, in ihe garden of 
North DolrjTnple, Esq., and made some obstTvations on the prac- 
ticability of naturalizing that grain. 

At this meeting, the following presents were laid on ttie' table : 
"Abstracts of the PojnUation Returns,"" in a large volume folio, 
presented to the Soeiety by order of Government ; and tbeAmt- 
■riean System of Mijmalogy, Stc. by Mr Parker Cleaveland, two 
vols. 8vo. 

Jan.\\. 1833. — The Secretary read the second and concluding 
part of an " Jccount of a Journey to AdanCs Peak in Ccyhn,'" 
by Mr Marshal], stafl-surgcon. Likewise an " Eirtract of a Letter 
Jrom the Reverend. William thtiihar of Applegarth, to Pr'iMpal 
Baird^'' detailing experiments and observations which confirm 
the doctrines of Schiracb and Huber, respecting the coiiversioii 
of common larvffi into queen-bees, in particulai- circumstances. 
The Secretary also read a " Proposal Jbr an Impravejnent in the 
form of Cannon-balls, calculated to commimicate the advantages 
of projecting them front a Rifled Barrel^ by Mathew Miller, 
Ksq. of the Slst regiment. 

Dr Hibberi then read an " AddiHonal Account ^ the Expe- 
dients resorted toby a Boy in Cheshire, to supply tlie deficiency of 
Fore-arms and Hands,"" and presented a portrait of the boy, 

Mr Inncs of Stow exhibited lo the meeting some admirable 
specimens, dated " Edinburgh, 1723," of Drawings and orna- 
mental Penmanship, by Maitliew Buckinger, a pcrsot^ who was 
destitute of hands and feet. 

/an. 25. — The Secretary i-cad a notice by Mr James Adam- 
son, regarding the principles on which the motion is communi- 
cated to sleam-vessela. Also, a paper on the identity, considered 
as species, of the Golden and the Ringtailcd Eagles, by Mr ?■ J- 
Selby of Twizcl-Housc. 

Professor Jameson read an " Account of a remarkabh: Thunder 
Storm in Berwickshire,'' in the course of which, all surrounding 
objects assumed the colour of copper. He then eKhibiied the 
Horn of a Rhinoceros, found in digging marl at die Loch irf For- 
far, and stated reasons for believing it tohaveijelongedto a species 
of rhinoceros which had formerly inhabited this island. He next 
laid before the meeting, the skeleton, and also the stuffed skin, 
o^ tlie Dugmtg cf Singapour, an animal allied to the porpesse, 
BbS 
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and whidi, wheD it raises iu head and upper 
teining protuberant mnmmn?, above the water, mfty j 
have ^vcn rise to the fable of the Indian mermaid. He likelte^ 
read remarks b)- Dr Traill of Liverpool, on Atmrican j 
of the genus Felis. 




Art. XXI. — Proceedings of the Cambridge Philogophieal So- 
cieh/^/br 182a (Continued from Vol. VI. p. 378.) 

Feb. 96.^" ooHS observations on the tVeatfier, accomj>anitd 
fnf an extraordhtary depression of the Barometer^ during ike 
month of Deceni/itrlSS.!," by the Rev. J. Hailstouc, M. A. Ulf 
Woodwardian Professor. 

Mr Henslow concluded his paper on the Geology of An- 
glesca. 

March 11. — The meeting was adjounicd in consequence of 
the death of the Vice-President, the Rev. Dr ClaAe, Profet- 
flOr of Mineralogy. 

March 25,—" Dcsctiption. of a neto Selfre^iiating Lamp^ 
by ihe Rev. W. Mnndell, B. D., Fellow of Queen's College. 

The peculiar advantages of this lamp are, \st, Tbe surtaec 
of the oil in the burner is constantly &t the same dtstanoe&m 
the flame ; 2d, Tliat it consumes aU the mi. .. . . 

H. B. Lesson, Esq. read a description of a safety sppaiBtm 
attached to the Hydrostatic Blowpipe of Tofts, by which it min 
be converted into an oxy-hydrogen blowpipe, without danger tn 
the operator, 

A paper was eommuoicated to the Society by G. B. Aiiy, 
Esq, of Trinity College, the objeet of which was, to tiTvd' 
tigate, on tlie Newtonian Theory of Refraction, the alten- 
tion which would take place in the focal length nf an object- 
glass, from an alteration in the velocity of light, "heiher ari- 
sing from the motion of the carih, or from a motion in the stars 
or bodies observed. It was then proposed, after verilying tlie 
theory by ol m of the same star at opposite season«raf, 

the year, to propci- motions of lltc stars in t^,^< 

i-et:lioii of li earth, by obsi'rviiig the focal Imffk 



ProceeMitga nfthe Cambritlge PhUosi^kal Socieii/. 3S0 
of the telescope. It was shewn that the change would be euch 
a^ might, under favourahle circumstances, be capable of being 
estimated by observation ; and the precautions were mentioned 
which would be necessary for its accurate determination. 

April 23. — 'A paper was read " On ike Distribution of the 
CotouTing Matter, and on certain pecidiariti^s in the structure 
of the Brazilian Topaz;'" by David Brewster, LL.D. F.R.S. 
&c. — This paper was divided into the following heads : 

1. On the distribution of the Colouring Matter in Topaz. 

2. On the Tesselated Structure of the Brazilian Topaz, and 
the singular superposition of its Externa! Laminte. 

S. On tlie Optical Structure and Properties of Brazilian 
Topaz. 

4. On substances found in the Brazilian Topaz. 

5. On the probable difference in the Chemical Compoation of" 
the BrazUian and other Topazes. 

Under the last head, the author observes that the late Hev. Wil- 
liam Gregor detected Lime and Potash in the Brazilian Topaz 
which sufficiently accounts for the difference between its Optica 
Structure, and that of the other Topazes. 

Moff 6. — " On ike Rotation of Bodks ;" by W. Whewell, 
M. A. Fellow of Trinity College. — Mr Whewell began by 
giving a abort history of the problem of the motion of a body of 
any figure, about its centre of gravity. D'Alembert first solved 
this problem in Ilid ; and Euler, in 1758, put the formula in 
what is now the usual form. Mr Landen gave a different solu- 
tion in the Philosophical Transactions for 1785) and to the end 
of his life maintained the results of the continental mathemati- 
cians to be erroneous, Mr W.'s object was to put the error of 
Mr Landen in the clearest point of view, by reducing the ques- 
tion to the formule for the motion of points. If a triangular 
pyramid, without inertia, having material points at three of its 
angles, revolve anyhow a))out its remaining angle or vertex, it 
may be considered as a solid body ; and, by investigating this 
case, the truth of Euler's formula is fully established. It ap- 
pears alflo, that if the angles at the vertex of the pyramid be 
right angles, its motion may be maile to coincide with that of 
any given solid body, by properly adjusting the magnitudes of 
the three material points, 
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May «Lt- " On the Basaltk Dikes in the Countj/ of Dvt- 
lum, and on the Great Baaaltic Format'ima in TeadiJe-^ by 
the Rev. VmUf^K SeJgwick, M. A. Fellow <tf Trinity Colli^ 

May 22. — Being the Aaniversary Mc-eling of the Sodeiy, ibe 
ToUowiDg officerB wore elected for the ensuiog year : 

Pr«iaew,— Tfce Very Rev. Dl Woo«, Mmlei of Si John's, Ond Deox of EIj. 
VitB-Pnailrait,— Bev. T. Turtoiu B. D., Lucania PiQfcaaiV of Mathematio. 
TroiMUtlf— Rev. S. Bridge. B. D., Feltuw of Peterhouu. 

f Bev.G. Ppaaicl;, M. A., Tutor of Trinity. 
E«crelwH^ | j, g. Heoslow, M. A., Profe.wt of KhutniDgf 
BHWndiiraie ReBding-KaCHii,— W. Whcwcll. M. A. Fellow of TrinilJ. 
.1.1 ..W. f Rev. J. Cutnming, M. A.i Profesior of Chemutiy. 

I Rev. S. Lee, M. A., Profpssor of Arahic. 
'' ' Rw. T.S. HnghEi, B. D., Fellow of Emmanud. 

MMDben of the Council. \ Rev. T. ChevalUer, M. A,, Tutor of Caih-UalL 

Rev. A. J. Carringhiun, B. D., Fellow of S[ John'*. 
I Rev. A. Dickmn, M. A., Peilov of Petertumae. 
I. J. King, M. A., Tutor of Quten'a. 

A paper was read by W. Wbewcll, M. A. Fellow of Triniij 
CcFlleg(.s on two niccboDtciil problems. The first was tlic oadl- 
lation of a ehain or string, suspended vertically, and slightly dis- 
]>taccd. There are an infinite number of cases in whteh the 
dhain can oscillate symmetncally, which are given by the roots 
of an equation of an infinite number of terms. Euler bm! 
found one of the rooti of this equation. Mr W., by a fnrticu- 
Jar mode of approKimation, has found values foe all of them. 
oikI delennined all tlie portions of the chain which give symiM- 
trical oscillations. The otJier problem was that of the motion 
of a body oscillating, while it in drawn up luiifonnly ; which hat 
been attempted by some English mathematicians, and which is 
found, when solved approximately, to have some relations with 
tile ftMTnor problem of this pnpcr. 

. A commuoicatioti of some Electro-Magnetic Experiments, b)' 
Gybbon Spiisbury, Esq. In repealing the experiments of Pro- 
fessor Cumniing, on the diifeient electric relations of iron and 
steel, copper and brass, &c., Mr SjnUbury found, that tJie 
vanoscope was sensibly affected, not only when a metaUic 
was placed '" ' anic contact, with any alloy of ibe 
metal, but -nctallic alloys were presented to 

other, pron of different dimen^oos. If ti^o R>d< 

of steel, on lan the other, were imitK?rscd in to 

acid; on i lalvaiiic circuit, the effect <iu ilic 
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~ galvanoscope, was the same as if the larger had been composed 
L of a more oxidlzable metal. The efiect of two brass-rods was the 
i same, under the same circumstances. A similar effect was pro- 
fc duced by equal rods, provided that one of them, by being placed 
I obliquely in the acid, presented a greater surface to its action. 
Mr Spilsbury then noticed the effects produced by interposing 
I water, or different acids in the galvanic circuit. The paper was 
concluded with a theory, by which Mr Spilsbury pro}X)sed to ac- 
count for these effects, and a description of a mode of increawng 
the sensibility of the galvanoscope, by suspending the needle from 
a fine alk fibre, and inclosing the instrument in a glass-case. 

Nov. 25. — " On the Construction of Achromatic Reflecting 
Telescopes, with silvered Lenses in the place (^ Metallic Mirrors^ 
by G. B. Airy, Esq. Trinity. The advantages of this canstnic- 
tion were described, and it was shewn, by an investigatidnof the 
requisite formula;, that the aberrations, both spherical and chro- 
cialic, of the two mirrors in Gregory's or Cassegrajn's telescopes, 
might be made to correct each other ; rules were given for the 
determination of the radii of the surfaces, and a formula investi- 
gated for making the eye-piece achromatic. It was mentioned, 
that an experiment had been tried, which had not entirely suc- 
ceeded, though the principle appeared to hold good, and that 
the trial, on the whole, gave hopes of more complete success. 

Dec. 9.— A paper was read, by the Rgv. G. Peacock, M. A^ 
_Tptpr of Trinity, " On the Principles commonly employed in 
t^^ Demonstration- of the Binomial Theore^n,"" After defining 
the meaning of the term Kqual or Equivalent, as applied to two 
^gobraical expressions, Mr Peacock proceeded to condder to 
^hat extent most writers on this theorem have assumed the 
existence of a general fonn of the series, and whether such an 
^assumption can be considered as perfectly legitimate, consistently 
wjith other assumptions in algebra. This paper concluded witli 
some remarks on the steps of the process which appear to Have 
led Newton to the discovery of this theorem, as described by 
himself in tlie second of his celebrated letters to Oldenburg. 

A paper was read by the Reverend W. Cecil, M. A., Fellow 
of Magdalene, describing a machine for grinding and polishing 
^herical telescopic mirrors, very accurately, and without manual 
labour. 
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The mirror is niitdc to pass across the convex leaden tool* g 
R rectiliiieiU motion, while the mirror and ihe tool revolve, v 
slowlyt with aay required velodty, about their c 
opiwuce directions. The angular velocity of the mirror is (or 
certiUD lessons Imce the aagular velocity of tlie leaden tool 
Towards Uie end of the process an approximation may be made 
' tu a paraboloid, or to any conic section, by making tlie rotatory 
motion rapid, and the rectilineal motion ithort and slow, over a 
convex spherical surface, deficient by sectors, varying according 
to a.cerl&iqilaw. . 
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' i^" i«STItONOMY. 

l'.' NcafEtem'ehta ofthesicnnd Comet »/lS22.— This 
wHosCfUiptieal and panibolic elements we gave In our last' i^i 

1 October, and observed by Professor SKiii 
aodBrOlbws. The following eletnenta, calculated by Mr 
scft, represent the obscrvairon of these astrononiei-s 

■nine of PeriheHon, IBiSvbci. M. iTT?5, ai Altonn", near HBthburgh- 
LfWgk (rf PsrtheHai. ■ . . ■ ,.i i ■ -i' - ■ . . ' 871° 53' 32". 

Li)i|B,,(^,iA^^»d^intiq.lb« jlfMiE^fniixarictSdfitnnber, ' 93 Sd If . 
Incliu^U9nof0^bi^ ^^ .,^;, ,.,-;,,, i , ,. - 43 3« 51,. 

Log. of shortest dialsnCE, t - - O.039THI 

Molftin, ■■ • ' '■■"'' ' ':"■'■'■■; . , Beirogij 

I These Meirientsj' 'Cotti pared' with tht obscrvaiious of I'n 

■ Schiitiiiicher and Dr Olbers, do not inciicalc an elliptical c 
2.' Bt-aicta Survey of the Ilcavena. — Tlial escclleat *Pft,J 
sidifOus astronomer, M. Bcssel of Koiiigslierf;, is engM^ ii 
important work, contaitiiug a Survey of the Heavens in x 
The fifat part of the work will gpocdiry appear. ' '"' 

1_ j-j- OI'TICS. 

3. On the Double ftefractum of Compressed G/owj, ' 
Glass that m ' 4. — Dr Brewster had lone 4gl|'< 

eluded, ^See Pi 'macfimi 1816, p. 46, fiO^/d/ 



"• 30* East of Paris. 
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i but particularly 1818, p. ^o^-^Btx— Edinburgh 'J'mruadhiu 
vol. viii: p. 353, andihia Jouriial, vol. vii. p. 178), froni the ■perfect 
similarity belwefii the phenomena of healed and of cotnpmsed 
glass, and thosu of natural crjstals, not ofllyin producing the same 
polarised tints, but in exhibiting the phenomena of moveaJlde 
polarisation, that the gloss possesied double refraction, and 
lliat the cause of its not being seen was the «mall angular se- 
paration of the images. This conclusion he considered as 
demonstrated, when he found not only that the doubly refracting 
force in regular crystals \aried in ioteuiaty, and in character; pre- 
ciady as the polarising force varied ;^ul that he could communicate 
to glass the form and structure which produced single posidve 
axes, or single negative axes ol' polar isatloii, or double itrctangiilur 
axes of polarisation ; and, especially, when he had proved 
that the polarised tints in glofis could be actually computed 
a priori, by the very same mathemaiical formula", mutatis 
mutandis, by which all the phenomena of polarisation in re- 
gular crystals, with one and two axes, had been broughi. under, 
the dominion of calculation. 

Thi» c^nion, though suppcirted by such invincible <prfi9% 
and even rendered necessary by Dr Young's beautiful Jayti 91^ 
interference, was not only opposed, but ridiculed by some Freiwh 
philosophers. It has now, however, been established by <trect 
observation. M, Fresiie!, of the Academy of Sciences, whose 
labours we have so often spoken of with the highest praise, has 
disti'nctly rendered visible the two doubly refracted and opposite 
ly piolarised rays in glass when compressed, and Dr Brewster 
has done the same in glass that has received the doubly ,n;;iMf;U 
ing striicture from rapid cooling. M. Fresnefs experim^nbiare 
described in the BuUeim de la Society Mathemattgue for Sett, 
tember 18SS, p. 1S9. ' ' 

4. Mr Ramage's new Reflecting Telescope of a large Siee. 
Mr Ramage of Aberdeen has finished the speculum of a new re- 
flecting telescope, fifty-three feet in focal length. The 
diafoeter of the large speeuJum is twenty inches. 

S". Pri^e offered for the best Theory of Haloes, ^c The 

Roy^ Academy of Sciences of Prussia have offered their prize of 
fifty ducats, for the memoir which givc.<i " A complete mathe- 
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maticol ibeary of the Iiunioous or coloured circles which ibra 
around the Sun or Moon, and sucli a one as shall equally agiee 
with the results of observations, and with (he known pn^ier- 
ties of light in tlie atmosphere." The possible influence of the 
inflexion and the jtolarisaiion of light is to be considered. iTie 
s to he sent in before the end of March 1824. 



6. McOwdqfJbrmmg Three Haloes artificiaUy rmtnd the Sm, 
or any luminous ofyect. — The following experiment, which illq»- 
tratea in a plcatnng manner the actual Jbrroaiiuii of haloes, htt 
been given by Dr Brewster ;— Take a. saturated solutioB of 
oliun, and having thread a few drops of it over a plate of 
glass, it will rapidly crystallise in small flat octohedrons, scarcely 
viaUs to tlie eye. Whtm this plate is hcid between the ob- 
server and the sun, or a candle, with the eye very close to the 
smooth ade of the glass-plate, there will be seen three beautiful 
haloes of %ht, at differait distances from the luminous body. 
The innermost halo, which is tlie whitest, is formed hj ^ 
ioiagcB I refracted by a -pair of faces of tlie ortohedral ^^y^ili^ 
not mucin inclined to each oilier. The second Judo, whidiis 
snore Cdlouced, wilh the blue rays outwards, is formed by a pjur of 
&Ceg.ii)oce inclined ; and thetAini halo, which is very large ^d 
highly «olijured, is fonvcd by a atlU more inclined pair of face& 

Eadi sej)M^te crystal forms three images of the laminoiia 
body, placal at points 120' distant fi-om each other, in all ihe three 
halw3 ; and as the nnmerons small cjystals have their refract- 
i(^ faces lunied in every poaable direction, Ihe whole circiim- 
fjer^:^ pf ttie hidocs will bp c-ompletely filled ^i^p. , 
cifyhfi.ssare «flects may be obtainied with other crystals, and 
when tilfjt havfi the pro(ic):i>' of double rffraciloii, each lialo 
r»nll b« «ither doubled, when the double itfraction is oMa- 
• idfr^tbJcj or rendered broatlcr, and otherwise nuidified in pwnt 
^)1' fxHm^, when the double refraction is small. The efl^ 
niay. be curioufcly vaiied, by crystallising, upon the same .plate 
of; gla^, crystals of a decided colour, by which means ve 
should have whtt^ nnd coloured haloes succeeding each ptji^, 

7. Theory Tbelirst rationalesplanatioQof.hAloes 
wan pven bj was improved and c]^t«ld£d<b]i,]> 
Young, Is; Or Ymmg state it as a hypotbcei^ 
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that equilateral pristns of ice, with angles of 60% float in the 
air with tlieir angles in all possible directions, and thus produce 
the halo. More DumerouB and recent observations have establish- 
ed the truth of this hypothesis beyond a doubt. Dr Brewster has 
shewn, that the crystals of ice always belong to the rhomboidal 
series of Mohs, including (he six-sided prism of Haiiy, whose 
angles are 60° ; and Sir Charles Gicseckc, in the article Green- 
land, in the Edinburgli Encyclopipdia, vol. x., p. 387, and 
other travellers, have put it beyond a doubt, that particles of 
ice float in the air, and actually prick and blister the skin, with 
the same sensation that would be produced by needles, during 
the prevalence of what is called the Frost Smoke. The angular 
compound figures, which are almost always hexagonal combina- 
tions, drawn by Captain Scoreaby, in his interesting Account c/" 
the Arctic Regions, shew what a variety of forms are likely to be 
ptbdiiced in tlic circles which surround the sun and motm, by 
tile Wmbination of eletncntary prisnis of ice. 

p, ParlieVia. — Two beautiful parhelia or mock suns were 
ofeerved from York, for the space of three quarters of an hour, 
between two and three o'clock in the afternoon of Saturday the 
'6m 'March, at the distance of M degrees from thf sim, and in 
a lino parallel with the horizon, The brilliancy, which for one 
or two short periods became distressing to the eye. Was Occa- 
sionally impaired hy the intervention of some light fleecy dbitds 
moving slowly and at a considerable altitude, but was not afl^ct- 
ecl whenever the same clouds passed over, and sometimes nearly 
obscured, the face of the sun; The sky, in other dim>3bfis 
dear and serene, was slightly tinged by a whitish Tapouf 'float- 
ing apparently at a great elevation above the surface of the 
©irfh at the place of their appearance, — the sun itself li«ng 
partially obscured by the same vapour. The sides of the par- 
helia nearest the sun were of a red tint, shaded into orange and 
y^low, and for a short interval two segments of a whitish* halo 
passing through the parhelia were perceptible. Altitude of the 
8un and parhelia, at the lime of their greatest brilliancy, SSJ° : 
Barometer SQ.TSG : Thennometer in shade 41°. Wind brisk 
■ from NNW. This metmr, of very unfrequent occurrence in 
England, apj^ears to have been similar in many i-espects to one 
described in Parry's Voyage, p. 156, 
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9. Renarkabk Cold in Invemexs-shire on tfi£ 5th and EV) 
of Fehrvary.—X very extraordinary degret; of cold was ob- 
scrvw) on Wwincsday ihp ,5th of February 18S3, at the Doune, 
ibe seat of J. P. Grant, Esq. M. P, of Rothicuiiirchin. "1 1 

Tbe fotlowing uv the observtttiotK. which were made iwik 
F^tRenlteu's thcmiuuielier : , . ,., 

ilfi» - 

thbfA. t o'clock p. M. .+ »•■■«• afcov* KM.. 
8 p. ■■ — 9\ or Adam Bero. 

Fob. 6. U P^-. —JO «*<:&■ xw, ,, 

ttlni>;( 'Jilt I'li.*7 -..n^-, ,V- ..,1. *,K.' i.,->-.l.« «.»*to»»B™r.,-j.ri 

*JLJhiS,-pu#Wt,*we, «f (j^ii^fmoiwtei: wasswctreded^by ai 
ntefWiv. ,Th>^ therniomcter $toodaL + SO°aU tliedayand,( 
iqg-i., 1-,)ii^ dcpr££sk*n af Uic t)iei;raL>nieU:r b Uia uiosii^ 
abfp,ltl^„tiaS( e^'.>I; b«;ai rccorUtil in ScutUiid, being a 
lo,if;ei: itlji^n, the great jCoU vi January It. 1780, \\\\e.a X>t Iflfii-- 
sojf.iff .GJasgmv uljsorvcd the liicrmunu-Wr at ^14° he^^yi fuop' 
Ou ^Vcdneaduy^ February 5., Uie ibqraipmeli^ wfl^ jower in. 
Ed^nhfirgh than at any olhta: time tliis KOEfiui. j^n the «vei>r 
in^flf.lh^^day wo (^served it al + SiS", and inftyety fJ»orth»c 
wQ^n it sink to + 12^^. 

10. TaiitptToture of' Springs and Deep ft^Hs.— UThe Ha)nl 
Society. of Edinburgh lias rec«ved varioUB inturesting^ ahaa- 
vationa on tLe temperature of springs and duep welifi, &uia di&' 
fcreot ports of Scotland. These uliservabons ore of vecy ^noi 
interest, and ought to he made in every part of the kir^dom. 
Thos^ ,wbo are not able to keep a regular register of tba tbcrh 
mometiir, juight, without any difliculty, take tlie temperature «£ 
a sprini^ baiix or Ihrke every month of the year, which ^wcft^d 
give results of great value. I (/ 

11. Mean Tewimr"'ture of Cofx Tovm. — Mr Colebraok)riii| 
a paper on tl '>f South Africa, published in lltf' 
Joursal of < Soi i.341^ has stated tjic mcaa ten»- 
peratiirc of Ci 33 Fahrenheit, and the extreme 



I^^H^ Nutunil PhUoinjyhif. — Mekaraliigy. 

al 96° and 45', as deduced from several years observations. 
■ Mr Colebrook has given the following additional results : 

Mean. Temp. Bi.tranes. , (• 

■* Stellenbosch, - 66°.33 9T° and SO" 

■^ Zwanland,' - - 86. S BS and M * "^^ 

I Tulbugb, - . «6 .60 95 and 58 -^ 

iThe observed mean temperature of Cape Town agrees in a very 
KDurkable manner with Dr Brewster's Formula of Mean Tem- 
perature = 81 J cos lat. ; for in the present case wo have 
81» cosSS^SS' 15", .... =6T'.6 
Observed mean temperature, - - - 67 .3 

Difference 0°.3 

12. Variation in the BuIOs of TheTmomfters. — In mercurial 
I thermometers with a perfect vacuum above the mercury, M. 
I Flauguergues has observed, that the freezing point has gradu- 
I ally ris«i niite-tfrtihs of a degree, and has gone on increasing 
fbryeftrs. He attributes this to ' a permatifertt chany^i'tif fcSWii; 
prbduced by the constant pressure of the aftnoSpnere bH'Hife 
bdlbj He therefore recommends, that the*tnometei^ Shduld M 
made with open terminations. The same fact had bccri'lotig' 
befiire 6bserved by M. Angdo BcUani of MilaOj who'mt^ntfeSiii' 
a'Vetypi^ty experiment, for shewmg thi« it arises fitorii tH^' 
glas^.' Take a niert'uriail thermometer, whicli lias mjt he^n ei-' 
ptttfetf fbi- some months to temperatures ilcar that <^ l)t^g' 
Wfclfer; whoso scale riies to the boiling point or higlier, and ^)A6ili 
degrees are at least a hne long, so tliat tenths of a degree ctitf be 
eanlji seen.' Having careftilly marked the freezing point, ^lilh^ 
it in boiling water, and^ upon replacii^ it in melting ife. it ji^ 
bo fi>UDd, that tiio fiieeziiig point hds sunk j'^th of a degrv^j'iK' 
MAisequence of the expanded glass'iiot having resumed aettuWH^J 
ly its original form. Hence, it follows, that the nev bardhWttt' 
oftb«Rev. Mr Wollaston, must be liable to error frttuY^bl^ 
cinse.— 'See Biil. Unvvers., vol, xx. p. 117., and vol. xxj.p. SEW." 
''hS/. On the caitse of the Ascent 6f Chuda in the Jtmaipki^i'.i^' 
M. Fresnel has asi-ribed the ascent of clouds in the atmosjjhi^i't 
pniujpcilly to the foHowing cav^e. Air and all colourleeb giifca 
albuv tiiecolBr raye, and ^i^en'indiaiit4ieat, to pass through ibflti, 
wuhoul heaiinf^ thcni sensiblyJ '-When-ii dotid, therefore, is com- 
yioped of small globule* of italci'v or iAiinuie crystals of snow, the 
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air in tlie iiiienor uf tiio cluutt becomes healed, by its numuoua 
coutactB wilh those glubulea which arc susceptible of ban; 
healed. Heucc tlic uir will dilate, and the cloud will 
the atmosphere, to a height depending on the fineucss of ife 
particles of the cloud, and on the intervals which separate ibenL 
—Sec the Bvll de la Soc. Math, in Oct. 1822, p. 159. 

14. On tlie Cause ^the Suspension of Clouds. — M!.Gaf Int> 
Bac, in the Jnn. de C/tim., vol. xxi. p. 59-, ascnbes the su^kd- 
aon of douda to ascending currents, which push them upwards 
until this force of impulsion is balanced by the weight of lit 
cloud. A soap bubble, he remarks, will not rise in a nxmi, bul 
will descend directly when left to its own wright ; but tf li>e 
bubble is blown in the open air above a heated 9oiI, it will rise In 
a height more or less considerably. It remains, however, folic 
determined, how much ofthis effect is otving lu the cause atsignfd 
by M. Fresnel, and how much to the mere mechanical foree of 
the current oflieated air. It is quite obvious, that Iioth auixi 
mast operate to a certain extent. ' < " 

16. Meteoric Stone in t/te department of' the Voages.—Qa the 
' 18th September 18SS, a meteoric stone full in the cominuae d 
la Buf!e, during a thunder storm, accompanied with intense 
lightning. At 7 .\. m., a noise was heard like that of acanuge 
descending over a rough road; it lasted seven minutes, aod be- 
come at last terrific. The meteor then exploded on the ground, 
and fragments of a meteoric stone were found in a round hnl*'— 
Aim- de Chim., vol. xxi. p. 17. 

H YD no D V N AU I C S. 

16. Perkins" New Steam-Engine (tf great Pamer. — Inoiirlasi 
Number, p. 186., we inserted a short notice of this great inven- 
Uowi which we copied from a letter written by the invenlorV 
own hand to a scientiiic friend in Edinburgh. We have seen 
vaiious letters from individuals of great scientific zeal and intel- 
ligence, who have had repeated communications with Mr Per. 
kins himself, and we cannot doubt that Mr Perkins' invention 
will turn out one of great value, even if it shall not realise all 
the expectations which have been entertained from it One of 
Mr Perkins' engines is probably by this time in actual operation. 

This engine," says the editor of the London Journal of Ans, 
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" is intended to exert a power equat to ten horses : its genetttti 

I (in place of a boiler) holds about e-igJU gallons. The working 
. cylinder is only eighteen inches long. The pa«s have been 
iffoved by hydraulic pressure to bear a force equal to tzm ihou- 
iimd pounds on the square inch ; but a weak part has been 
subsequently introduced into it, which shall give way at orw 
tiumaand pounds of pressure, the engine being intMdcd to be 
worked by steajn raised lo seven hundred pounds." 

17. Steam Ships huildlnghy Goventment. — Tw6 stcam-vcssels 
have just been fitted out in Deptford dock-yarrf, diifi of 2S5, 
and anothcrof 180 tons burljipn. Other two arc building, each 
of 296 tons, and 12G feet long, to be impfltcd by ehj^nes of 
100 horse-power. — London Journ. of Arts, vol. v''p. l'5t.'"' 

18. Quaniaty of' Water in the Rhine at Baslt;. — xi. Escher 
has found) that the mean quantity of ifaier whLtli,Jiui,vs dowfc 
the Bhine at Basle, in one year, is 1,040,763,076 cubic ibises, 
rflOOO cubic ftet each. ' " "'' 

I' ■ ' •"-'— f :v< I- 1 *■ ■ KLKCTBO-MAGNETISU- . y - . 

'""^^^'Dr'iSVefecff'a Electro- Magnetk tU'pein:m&»,t,ii-r^.x^^- 
itttek of Berlin took a bar of antimony about .eight ,1)^;^ Jong* 
aitd half an inch thick, and connected its extremities, by Ifwist- 
itig a piece of bra-is-wire ixwnd them, so as to form a loop, 
each extremity of the bar having several coils of the wire.- By 
heating one of the extremities for a short time at a spii^|>^amp, 
electro-magnetic phenomena were exhibited in every pac^ of it. 
" The brass-wire," says the editor of the Quarterly Journal, 
who has repeated the experiment, " is in that slate which would 
be produced, by connecting its heated end with the negative pole 
of a voltiuc battery, and its cold end with the positive .pa^s." 

20. M. ErmaiCs Electro-Magnetic Apparatits^ -r^Wivin^ 
placed a watch-glass in a silver or copper crucible, dnd a small 
mass of zinc in the glass, he fastens a strip of ziuc or of tiu at 
one end to the mass of zinc, and, extending upwards and out- 
wards over a pasteboard baud, in which the cup rests, it is fas- 
tened at the other end to the cup itself. A cmnplete volliuc 
circuit being thus formed, the circuit is established, by filling 
;be cup with acidulated water. If this apparatus is su^nded 
)y a thread, and a magnetic bar brought near it, either an at- 
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ior A rt-i'itil'^cfnliiUrN jdatv, arthhfiiig to the directiiAtf 
"e rtimHitTOike uppamtu^, and the magneHc cntnA 

^iii-dWflC-PteifwwKt. 

»U To Lvi^j^ r...... . ; 

n. CHKHISTUV. 

I 81. ji New Fluid, with rcmarhalik- J'lqfiical I'ropertki, dii- 

K tavered in Uie Cavities of Afewrals. — A new fluid, of s verj 

singuW nature, has bren recently <1isfOvercd by Ur Brewster, 

in the Cuviiiis <A' MiiKtuis. It posaesut^ the r^narluibis p^ 

peily ui' v\[>:l:i<i':^.: : ill ihlrlj/ limes Vta*^ than waiet; af^ 

by ibe Ix-Mt !'•' ih.' haJkl, ui- bctweeo 7»°.^d 83% it «ll^ 
t'xpaiiila so as tu iill i!il> cavity which contains il. 'Stm^'^ed^ 
M(.1hvIi H-^M^ Hit^ m^''^. cl course a f>ericct yBcuuin ; 'V>4-l' ■ 
te>9^^9i')Ur&-lvl'>W ^ifi't "»«' mcntiotied, tlie new 6uwl contnuf^ 
W^yto vacuity rcnijpisrs. frequently with a r»i»d effervescenw. 
3ltH$% pWnninena liit.c place install taiieuusly. ill »everal hun- 
iIjk4 'Sf'i*^^.^ s*^" "^ •'"' same time, ■ . ,,^ 

ioJTbt^XIQw fluid is i4so remarkable: for its extreme VQl^u^jit;^; 
ndliering very slij^hlly to the sitles of the cavities; itu^d Vi '^f 
YJM.iiliatijiguishcd by its optical properties. It exists, mw- 
((ggi^^g nan titles loo snitjl to be sustcptibl^i of chemical,, — '- 
4i^,.,Tbis new fluid is almost always acwmpaDiiM] with. ' 
fimdWkc untff. with M"liicli it refuses to mix, and wlilch 
jiot pere<j[)ii!)l_v cxiiaiul ai the al>ove-nit'iitioiK-d tomperattirer 
,, lun spi;v:iiai:ii »t' Cyi'iopliunc <.»■ C/trj/mlicrpl, V)r Urey/sC^ 
dieCftVCetiBeirutunuiflhe.'* cavlliesj in ivliich lie has r^t 
in the space uf )lh of iin \ 
^fjM^ cpntaimng tliis n 

^li disappear at a teinperad 

wpffprirr . ,(■].. 

ble, . 'f liiTe are many 
by!sirHiim|i 



icli square, t/i!rh/ tfiousaTi^ ann- 
\v fluid; a ]Kir[io]i of the 
;. All these vaciiitics slinJiltai 
■c,.fR3°, 

!>ljlainc(l in quanlilics^ its 'utlt 

nelers and levels wntdd be ilieSk' 

ies in crystals, suth ;!•; those" 'iAl^ei 

Davy, ivliieh contain only water, and tv-hicK,ef 

.hibii any of I'le properties above described! "^n 

ts «as read before the Royal SotitW of 

and on the ITtli March. ■ ' ' ' '"" ' 

"'^'i^iffi'*', acidrf s™va;g(J ,bjf,, ,?([., J. 
e,d_i^tillation iif citric acid. ' 
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curs in a white mass, composed of fine small needles. It loelts 
on a hot body, and is converted into very pungent white vapours, 
leaving traces of carbon. It is very soluble in water, and in alco- 
hol. At SO* of Fahrenheit, water dissolves one-third of the 
weight of it. It is composed of 

Carbon, *7.S 

Oijg™, 43,S 

Hjdnigeii, 9. 

With the oxides it forms salts, which differ in their properdcB 
tnxa the citrates. M. Lnssaigne has examined the pyixM;itnUM 
of potash, lime, barytes, and leaA.—Jottmat dc PharmiuU, 0^ 

23. Combination of Alcohol with CHI ofTut^emHni-^'M.i VaU- 
quelin has found, that if 100 parts, in volume, of volaiHe oW of 
turpentine, and 20 parts of alcohol, are mixed together, they are 
not separable by rest, but form a homt^cncous body,' in eftett 
which arises from a solution of the alcohol in the oil. ThiS krtli- 
pound docs not become turVid by waiter. — Jhtt.dgChitti^i' 
xix. p. 279. ' I ' 

S4. Ncja Compotind of Iodine, Hydrogen, and Carbon.—^. 
Serullas discovered this compound by dissolving to saturation 
iodine in alcohol of at least 39°. It conasts of smidl pearly 
scales, of a sulphuf'-yellow colour. It is friable and soft ; it d!R- 
fUses, when rubbed, an aromatic odour. It is decomposed aX'a 
slight elevation of temperature. Water dissolves a very fittfe of 
it, while it is very soluble in alcohol.— ^Inn. de Ckitn. vol.'!tx. 
p.ii5. 

i5. Hydro-carbo-mlpkiiric Acid. — Dr Zeise of Copenhagen 
has discovered a now acid, which has the same relation to ^Id- 
phuret of carbon, that hydrocyanic acid has to cyanogen. ' Ife 
oompounda have been called Hydro-ccvrbosvlpliales. This new 
aad may be procured by pouring a mixture of four parts of sul- 
phuric acid, and three of water, on the salt of potash, and aJdo- 
i^g rauch water in a few seconds. The acid collects at the (Mr 
tomi is a. transparent slightly coloured oil, which must be fmd 
from sulphuric acid by washing. Its taste is acid and astnh- 
gent. It reddens litmus paper- It bums readily, giving out Sttl- 
phurcous fumes. Its odour differs from that of sulphuret of car- 
VOL. VIII. NO. 16. APBtl, 1883, c c 
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I, and it is decomposed by heat.— .i<«) 
[ v; iv. p. S41. 

MINEHALOCY AND CEOIflGT. 

96. Cteavchnd's Mln 
\ caved the second editii 

I neV and valuable information ; and is equally distinguished w 
p the former edition, for tlie accuracy of its descriptions, Ihe fi 
!■ ness of its details, and the judidousness of its views. 
f,^- A'fficr (ie fSaui^urc's Travels in Sf:otk"td. — This a 
^k1 ,ip5tructivc Ijoak.of travels, along witli the " £^iai ,( 
I logique sitr TEcosse" uf Boui', noticed by lis io an eajdyn 
of l^isjoumali ought to, be in the hands of every fore^gijer |fd 
wislies to travel with advantage in our country, M. de ^ 
sure''s work contains not only nunierous interesting aod imports 
details and reasoniiiws, in regard to the geognosy of Scotland, \ 
also much accurate nifulmadon concerning the habits and r- 
nera of the people -, the various useful establishments, partict 
those which are characteristic of die country ; and the whi 
enlivened wilh historical details, and general popular otf 
and remarks. ' ' " 

28, FarvuUion of Calcareous Spar. — Mr Haig, on pOfi^ 
."flie contenlsof a bottle of Saratoga water, which had stpc^ ^ 
Tal years in a cellar, found [he bottom to contain wcll-detin»l 
-jeryatals of calcareous spar, wliich, on being split, exhibited ihc 

usual cleavage of tliat substance. 

29. Neptunian Fommtiort of Chalcedony. — On opening a dnisj 
cavityin Carrara niai-ble, whose walls were lined with rack crystaU, 

I it was found to contain a pound and a lialf oi' a perfectly traiu- 
parenl and ^ghily sapid liquid. In the same cavity, a transpa- 
rent mass, like rock-crystal, was observed, but which m 
that it received the impression of the finger. On exposure it 
came harder, and at length assumed the character of Chalce 
' SO. Toad in a solid Rock. — The workmen'engagod in bl« 
rock from the bed of the EvieX anal, at Lockport, in Nja] 
Gounty, late' " i-red, in a small cavity in the rock, 
in the torpic on exposure to the air, instantly! 

vived, but ' dnutes afterwards. The canity C 

<mlj large el t.V\« \xA^y without allowta^ i 
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below* upwards, 1. Mica-alate; 2. DcJerite; 3. Red sandstw 
with coal and bitumriious nmrles ; 4. Alpine or mngneiaao Ink 
stone ; 5. Porphyrilic Syenite. In the Valley of Lavia (Ann) 
he observed die following succession of rocks from bdow, n 
wards, 1. Grey-wacko; 2. Porphyry ; 3. Red sandstooe; til 
pine limcstune ; 5. Jura Umehtonc ; 6. Granite and augittc nuM 
without olivine. And nrcisTac, in a raemoir lately puwm 
says, that the secondary granite plnced upon alpine liuiesbA; 
IB the saiiic as ihc beautiful granite of Egypt, and contains ppl 
makscs of quartz, with imlteddetl tourmanne. 

liiull Ui-iu-rhi ■.. I ■ ■ I .'-.; 

'-<» 8^i i B hiH8 MP y' Htv^ftmad in Seotkml — The b(Hp.«fi 
^itMs^gignffKS^''^ shdUnurl at tlie bottmu oT ilic iMvh ^_ V 
j^dui)^,^il(iiA«irii to the Wernman Society, and depoat^i*" 
rfhflJ^yi^tMJitfgu*" otithQUpivgrsity of Edinburgh. Sev '^ 
•*'*'SSi^ TSfi/fiM^ (f Pers'!ii.—hj ihe Bazar, at BtiaMir,i 
ik etetf^Kr^ fown' in Persia, a mnlliptiriiv of i "^ 
ijilrtfet'*', (iml ■ S()inetirJi« gSrnt-ts, rubies, and othet 
Wfttiiw, hiifjhi be piir(4in*t<i, wl in silver aa rinjp; tlj^' 
'hBliiWtdjWs, nt leastthe men, not wttirinw' stich 
'fliet'hl gold. The tnr<nioise is an iinitcrsal ffri-ourlte'. raHtil 
Jtftei^fl; or mori- proiwrly/rwra-/, by the Pctsiatiff, wh.J IxMi' 
tfftilfiiolbo'k on tl, when first awake in tlie morning, etolm 
iprtBpierrty, and hij»hly strengthens and prcSerres ttle'^||tl 
litiring the whole day. To lonk on the rtnerald aTa>l H'Tcbb- 
siSitwl hv the PerMaris as good foi- 'tlje eye's, '^tn^ipter! 
from Theoplirastus, tliat the ancient Greeks cntert^ned lliii 
opinion ; 'h ii Sfutgay^ti — me} «{S( ri ififutm ayati- In the Claaai- 
cal JiNtrnal, No. I. p. G6, M^cb 1810, some obscrv^tiqai on 
the emerald may he foun<i, whltli 1 derived chi>^y frtK*^' 
,Tv»her Namah, a PiTsiau manuscript in ray own colloctii«i,;uil 
below more fully quoted. These observations, from motive «f 
flccijecy which no longer exist, I (iommimicated under a i»iyo» 
fld eharacter, and the signature of PhiloHnaragdos. Tb(i^ 
^cy of the tuiiiuoise, however, in this reapccL, does WA^- 
, ig^lher (IqTend on niagniludu ; am!, to ihc luwer classes, a. liruaJ, 
,(t{iti«o Urg' ill of wheal, (hut .'^t^ldoin pertecL}, is^l 

with the si •• about oneshiiling^ Snch rings are 

daily seen T'^''^ ^^ ''"? muleteers, groonaa, »m! 
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'Ik tetit-|HU:hers ; but when large, oF a fine uniform colour, and 
g mun blemish, their price is considerable, and I found at Cazvin 
Li that it was no longer possible to purchase for half a crown, like 
h Olearius when there in 1637, turquwses equal in bigness to 
t pease or beans. 

r This ingenious traveller, and after bim Chardin, Tavernicr 
xl and others, mention Nishap&r and Fhiizkuh, as yielding tur- 
K quoises most abundantly; but I could not learn whilst at 
II Piruzkuh in 1812, that it was then remarkable for si|ch a pro- 
duction. The Firuzehs of Nishapiir were more excellent than 
\ aiiy others, as oH accounts agree in etatinj*'. A tnanUsrtHpt^trea^ 
I tire on precious stones, entitled the Jit&hcr Namah; emimertd* 
three places besides, which furnish inines of turquotses, H^- 
i dallah Cazoini says, that the Firuzeh, when he livedj (b^*el*' 
four and five hundred years ngo), was chiefly worn by -wo- 
men, aod considered (as it is now) inferior in vatua to l^e 
I zunuW or emerald. Sehem ad' dui, an author of the eleventh 
centurj, tells us that, " rinizch,'" (for so he wiiiea it accondi^g 
i to the original Peraan Orthography), " being a stone wil^PHt 
brilliancy, was not reckoned fit for the decoration pf Jungji; 
but, on account of the name, (which sigmfies Victories orFort^- 
nate), it was regarded as auspicious and lucky."" £astem.,^f- 
aeralogtEts always rank the turquoise among stones ; late ejqp^ri- 
mcnts bayc cast some doubt on the propriety of Eucli.a clof^- 

I di Inninrrlin ?\-y,-\iy ir'-hii; .rli i " ,siifcf.nl>j»/iriT nroft 
I »f',n -nil nT si^,-,. BTxiw* W^A^*»— '^v-.i'.u? .i; n" . )xiimt|ii 
m^'tyf^ookePs-F^'Em^a.-^si^ ^ of 6i"Ho&!fe?s 
M#(i £jroh>(ii madi; its appearance fln'the 1st of December t(^, 
Mid vre shall lay brfore btix rcadew a brief account of its ^Si- 
tenta. ■■^''■"i 

TTie first plate (t. 18 ) represents the truly Iwautifiil and' (An- 
gular Begonia argyrosilgma, a plant of very recent introJac- 
tioii to our gardens, and which, we believe, for the first iSaib, 
in tiHy collection, flowered in the stove of the new Edinbiirgh 
Stttatueal Garden. Its le^es are large, oblong, oblique,' add'in 
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sbafKw « woU'as matty others of the -make gtnusi bearings a n- 
semblaQoe to ihe ear of an elephant ; beneath they are. of an mu* 
form red jcolour, dndabov^ of afincfdeepgreen^ with nmnenwt 
spots, white and shining like «Uver; which gave rise: to the 8pe> 
cific name that first appeared in the Hortu* GorenkcnMci Jk 
Eischen. These curious spots, though they have been supposed 
by fiome to be inconltant, ai*c found to be quite .otherwise^.ai 
Medling plants possess them even in amoresUdkiDg degree thsi 
old ones. The sUver^spotied Begoma is a «ative of the.Biasib; 
aB^y ffom; the facility with which it is increased, Uds fair to he 
soon. OQB'of the most common, as it-is one of the most beautifiil 
ttdiaUtaiits-of^our stoves. 

<C\ J 9« ^QrmUnim aquatikumi a hstrdy North^Amesicaa plant, 
of* which no previous figure existed, that we know.ql^ nave tbe 
nuseraU&oneintfae ^mamt^oto^cacfemtctf* 
•i(P. SO. lanew and^viefy singular species ot*Giatiugs,C^iruiii' 
carfMf^.i^hioh blossomed^ for the first timean this cQuntigry at,lbe 
lUg^al'fBotanic Garden of Glasgow, and «hartlyi after 4it the 
gardeo ofulirerpool. It is^ like the rest of that*faaiily,»leaflMB; 
the stems jointed ; the joints singularly compueseed, and trus- 
tated at the extremity ; the flowers are large, handsonie, and of 
a»dcep'it>se colour. 

T. 21, 22, and 23, represent three species of Pepm^emia, vis. 
bkmday quadrj/alia and pdygtachya. The genus waa kmg ood- 
founded with Ptper^ but was sepanUed by Humboldt aBd^EiHidi, 
because differing in the number of stamens^ in the configiuntiiio 
of the stigma, and in the habit of the plants. Thete are soitie 
interesting general remarks xxpom the two genera^ extraoted £rom 
that learned but costly work of Humboldf s, the Novia Genera et 
Species Plantarum^ and given under Peperomia blanda. 

T. 24. Velleia lyraia of Mr Brown''s Prodromus, a very 
pretty plant, with yellow blossoms, and belonging to the Natu- 
ral Order Goodenovle of Brown. 

At t. 25. we have a second species of Doodia^ D, caudcda (D. 
aspera being figured at t. 8. of Pfirt 1.), a delicate fern, inha- 
bitant of Po ' >n and V'^an Dieman''s Land, but not yet 
cultivated ir 

T. 9J5. C\ a handsome and well-known inha- 

bitant of oil \avkablc for the rose-coloured tint 
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of the c«itral part of its leaf, of which the margin is ydlow- 
green ; and figured, it appears, priDcipally with a. view to Ului; 
-tnte the character of the genus, by ibe iltsaections of the tiover. 
' T. 37- CaprifbUum pubescent, a diaraiing, new, yellow-Bow- 
«i*ed, and sweet-scenied Maneysudcle, recently discovered in the 
interior of Canada, by Mr Gotdie, and at presentonlyto.be 
seen tn the garden of Mr Smith, nurseryman, of Monkswood 
Gfove, Ayr ; who, however, is increasing it by cuttings^ thaC it 
nu^ be eKten^Tely distributed. . ^ . .' I 

i-iT. 28. Anemia Imviilis: one of the scaalkst of the fern tribe, 
of the division Osmdndacb* of Mr Brown, and not nuidiiuii» 
like llie great Flowerbig-Feni (Osmunda rt^aiis) in nninBture. 

T, 29. and 80, represent two species of HydificottjJiii iHi hi- 
tiduJaand H. nepaknsis. The latter is remarkable fort sidaong 
carrot-like taste in the ieaf, a circuraatanec, we.are told, .Trhioh 
it has in common ivith a nearly allied epeeies frottl THb- 
tan d' Aounha, the H. capUaia of our countryman Captain 
Cttnnichad, in his very interesting memoir onj the natural his- 
tory of that island, published in the ISth volume of the Jjia- 
nean Transactions. - ■-■ 1 ■ 

Ti.Si. a new Osbeckia from Nepal, 0. nepoienti^, with very 
large and handsome flowers, and quite unlike any premouely 
described species. 

T. 33. Sti/lldifim laricifblium, widi ample analysis of its hi^i^ 
ly curious parts oi fructification, whicli Iiave been nowhere else 
satis&ctorily represented, but in Mr Bauer's Illustrations of Mr 
Brown's Prodromes of Hie Flora of New Holland. 

T. 8S. Another elegant fern, and of easy cultivation in the 
stove, Heiluonitia paimata. 

In no respect, either in tlie execution of the plates, or in tbe 
interest of the subjects, is this second part of the En-otic Plora 
inferior to the first, of which we gave so favourable an account 
in our Number for October; and it is gratifying to us, as Scotanen, 
to be able to announce die appearance of a pubhcation which 
has so many claims to the attention of the scientific botanist. 

37. J^r GreviUe's Scottish Cryptogamic Flora. — Eight num- 
bers of this useful and ori^nal work have already appeared ; 
and we are happy to find, from the estimation in which it is held 
by the public, that its regular continuance is secured. 
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■ Among' ttic fbriy plants published, wefind no le8» than u 

lliret ^ncnt. Of Fun^i ; Sclerouum, Agaricus, Isaiia^ J 

■liumi Petnia, Sptuptia, Uredo, Fusariuni, Ct^-pto^hseria, ftilj- 

pome, FiKcinia, AmaDita, NEMnaspors, Erineum, HysUnilni, 

C^indroeponum, Aspei^llus, Cyathus, MelreUa, CIavana,iiid 

I^ctigoliL Of Algwi Echinella and Gloioncina. Cryptaqikt- 

ria and Cijlhidrosparhtm are new ^nera instituted by MrCM& 

vUIe i the former to include a group of plaikte belmigu^tb lb 

tM'^(^\S3 Spkrrria ; and the latter to reecivea VerycarioiiH^im 

Mid Mfmtte plant, th^tispfUU'nticoti theliviiigleavesof thenm- 

HtoiWabhage. The charact^^s are, — Crf^toxphteria ; ■ Recqitku- 

dUtt'O, ^phtrtHla? duriuscti)»-, sparse^ vctt^gregattf, eub epid^- 

(Mde''nisidt;nt«9^ ore nunc de])res3&nunc<elonga(o, intUsuMHi 

'geladuOBtk sjinrulifera' instrtii'tie. Ciflindrosporium ;■ B|*sn»ni- 

ntitS9^ii»^'in'folii<<^ivis panu'itieie, iion rupta epidiMmide. u^o- 

tldifl't^nd^ice, trumalA, nOn septitta, nuda^ Hberft,-eoacenili. 

' ' 'B^td^ these ne(v genera, iherir are the f<^lowit^ aeyt ^pew*- 

'■'•' TMria micntacopica ; a minLttettpectespftraaitiaonTnchJttillfr 

■'^mk'.- ' jEcidititrt IVMietri ; found on the Highland iteuatatiB, 

' gfbWiMg on'Thahetniin atpinum. PerAsa oehracea. P. phm- 

'bid.^''Affttricus itirffidtis ; named frotii it« remarkably faolkin 

and teigtd atem. Amtauta niva/in ; a beautiful specios^ fomui 

' on tfie summits of the liighest Grampians. N/gimtisporu-M^ 

"'■t^atn'.- HifSkriuln Junipcn ; paroailiC on die dead Icave^tif )|lie 

'■ tionlinon juniper. Pncdiila Fabrt ; found inlerttiiicwi Willi Cffidb 

' •Phbee, on tin; leaves of liie comraon fieiii tjoan. Cioioit^fMliiapi- 

cuiala, and Echindla drctiiarw, two Interesting' at i^ (Airiouj 

ptan^j of the order AJg». Aspergillus pmicetiaais. 'iSpbiiria 

' ^orrvfOaa ; belonging to the division Astmik, '■ and pardiitic on 

"tBo pilcus of Polyporus abietinu.s. The Iftst new apectee istL^- 

tegalA minuta. 

■ ' ' The colouring of the iJatcs, on wliich so much depei^ibifai i 

vrorbof this nature, does credit to the well known abihtiesti^lHr 

Graves. i '!> 



ShaUn Jbuiid in Gcrmaai^, ond^iDc- 
\furnm^. — 'Hierc has been difloevar- 
'f Halbcrsladt, in SaxtaiV) a_grcal 





Natural Miatorg.^^Z96!ogy. 
quantity ot' humau tikuUs, wliich preeunL nuU-ked ()ifi«reaces 
«ith the European race, and wbich nppi'<*acli nearer ibe C>^tic 
.fertn. It is supposed that llicy have belonged to iQlmb'tanW of 
- the primitive or auttJiluvian world. The most reiooHial^ iea- 
Uire of these slmll$ i?, that they have no incisors, and present 
onJy griudhig tcetfa^ femi wliich.it is cimjeciuicd thai, they have 
belonged to a rru^vqroufi lacev 
■ilj iObaervutions ^'M. J^lmnviiif. — Weliave given, Uiifl-soi^jyic 
/^-JKirSf sueh «»• it has been rduted in.difi-piiblic privtS) >^it^1^^ 
[WW. of drawing the flUention of aoaWuii^ towsrdiljww fW* 
'Ofigreal anUquity, and which occur, i^ettji ii'cquQiilly,.,]-T^,Bfc, 
kavevfir, very far from being assii led tint fJwse <^ ^\)\(^ ,'«e(fj^!( 
. W.CTC truly foB^l, suice nothing is.sai^l of tl^e. pWq \fiiVfki'^<t)iifiy 
ijFBOefptliered, With regard to t]>e absence of incisor^iJ^id • 
■even of canine tetlh, as, aux)rding tf> tJii. actpunta rct»ivjsd, 
j^vBe were only molares, if tliL fact be CLrtam, it ta ,n>qr)|| ((Jtan 
■^l^ble that It was merely accidental Wt tbin|i l;t,inc3e ra- 
;.lU(KhaL to sup|X)i>L that this cisc in analogoua to il(o.p^£U,l^ dis- 
,'uft^Uoii of the caniOQ tuth, vvhicji 5n.1i) t:> be wanting,i|f|he 
;|il|suf the Ilgypti<ui muniniics, but whitji hare only becfiyfQm 
BfU,,as well ae the incisors, as has been observed hy M.,^^. 
;, 4nd afi I also bavc had an opportunity of seeing, Jt^ithe 
:tiilttutlfuil head* of muuimies bmugh!, home last year by M-Tc- 
donat, Eon of tbe French vice-consul at Cairo, As these B^m- 
piitsi^bava been freetl, with singular felicity, not only of, ihcir 
eWett^Ks, but also of all prcservatory matter, aod as ikli^thc 
:jip9pts of the lace were in an excellent state of preservatian> I 
. ahull'here present the shui't description which I took of ihetB, 
/fbe^in of these mummy beada is as it wore taaoed; 'the 
hair is well preserved ; it is ^ort and curled ; it did iw^ .how- 
ever, appear woolly. The skin, and all the i>arts of the Jbce, 
are perfectly preserved, that is to say, the eyes, the eats, the 
lips, and even the tongue ; but the whole is black, of of ti very 
deep brown. 

The head or skull seemed to me in general smaller than in the 
European race, and especially the foreliead, wbich is really 
narrow ; the temporal fijssa? rather ^hoUow ; the eyes lai^ ; or 
rather, the margin of the eye-litfa much extended ; the orbit, in 
fact, appeared to be greater ift its lateral than in lis vertical ex- 
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tciit. Thu profile is not, however, that of tlie n^ro, althuu^ 

it haa Eomoiliing of lliat race, especially iii the lower part of i 

bee. The no», without being pretriscty Hat, is sbll somewl 

en comet. The mouth is large, and very wide ; the lips hi 

L.BoIf perhaps, been ihick, but the mouth is considerably p 

1 truded, on account of the incUnation uf the teeth, which are i 

Li'aDced, the lower meeting ibe upper. The iudsors are dk 

im, and eut square, wliicb is also the case with the cattut 

B chiu, liOwevcr, does not retire. TJie ears seemed in gem 

I ^placed prdty high, aod to have the lobule smalL 

^'."Sitk Worm. — In a communication to the Society! 
ArtS'and Manufactures, (vol. iv. p. le^O' '" is stated by M 
Beitriellt'a Rhocles, that one line of the'silk-womi, whiin I 
* ^^JiWdi'tnedstired 404 yards, and, when dry, wtighed 3 
Hence it follows, that one jwimd avoirdupois of the thread, 
iipun by the worm, may be estendefl into a line ffiiS miles lo 
aitd tha{ a thread which would encompass the eartli would 

e than 47 pounds. 

11 40- Supposed Written CfMraciers on tlie Whiff ofSte 

.-r^ iDftiiy travellers,, naturalists, and, it may be s^^t^ 

C|tiaws, have coiilriUuIcd to illustrate the subject of Jpcuf 

tbat 1 can add but little to the result of their resea^hps*, , 

l)]ilirit however be here remarked, that Zakaria Cozviui div^ide^ t 

I .Ipcuatti. into two classes like horsemen and footnicu, " Il]^^rl^ 

I y ffd i pqdiffit.tinns,'" nliich will coll to the rccoUeclion of the jbil 

qal readier, soiue passages from Joel and the Apocalypse. 

Tlial'CenaiD extraordinai-y words were siippostd to be 

I .bed'on.tliewings. of locusts, different authors have related. 

&eur dc Beaiiplau heard fipm persons well skilled in \ 

I languages, that the characters were Chaldiuc, and formed 

[ £EuioT(,i words agnifying the " Scourge of God."" But a lot^ 

r legeud is uxhibited on the wings of locusts, and in \ 

Arabic laiuguage, if we may believe those mussulraan wiiters,, 

wboin I have referred in a former work. " We are the 

of llie Mighty God : we, have each ninety and nine eggs; 

had we but the 

all tliat it conta 

the marks appe 



we should coiisume the worldj, 
!r cliaracters they may resep^^ 
wings aie preseoted to the n 
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ex'i inspection in a very accurate delineation, which I made at 
Buafaehr, from one of tho^ creatures^ just before itiwas conugn- 
ed, with hundreds more, to the Arab cook ; and many of tb^ 
real wings, perfectly preserved between tiie leaves of a book, are 
still in my collection. — Note. M. de Paw in his Kecherches 
Philosophiques sur les Egyptiens et les Chincas, vol. i. p. ]81, 
(Berl. 1773), alludes to a passage of Varro, mentioning that 
the Roman flamens abstained from eating beans, because diar 
Sowers contained infernal letters, and adds, " ces lettres infor- 
nales sont les deux tathes noires." So the Chinese havedisoovered 
mystical letters in the lines on a tortoisL^'s back; .but Mr, Bar- 
row, (China, p. 278), has completely dispelled. the fapded 
mystery ; it is, says he, but the common schoolfboy trick of, t^ 
ma^c square, or placing the nine digits, so that tliey shalj make 
the sum oi' fifteen everyway, 

(2 9 4 
; Thus : ^ 7 5 3 

(.6 18 Gore Ouaeley's Travels. 
41. Economy of the Toad(Ra?ia Bu/o). — " The common 
(bod of the toad is small worms, and insects of evety'dostrip- 
tion ; but its favourite food consists o( Apia tnelUfica, Ai conica, 
A. terrestris, and Vespa vulgaris. Wiien a toad strikes any of 
these insects, however, deglutition does not immediately take 
place, as in other cases, but the mandibles remain closely com- 
pi^Esed for a few seconds, in which time the bee or wasp is 
killed, and all danger of being slung avoided. The mandibles 
are provided with two protuberances, which apptiax tobedee- 
tided for this office. Although capable of sustaining long' absti- 
nence, the toad is a voracious feeder, when opportunity offers. 
To a middle-sized one, the writer has ^ven nine wasps, erne' im- 
mediately after another ; the tenth it refused, but mtlUB 'after- 
noon of the same day it took eight more. To see thetOad 
display its full energy of character, it is necessary; to 'Ctisoo- 
ver it in its place of retirement for the day, and, if'pos- 
able, unperceived, to drop an insect within its sight : U imme- 
diately arouses from its apparent torpor, ils heautaful eyes 
sparkle, it moves with alacrity to its prey, and assumes a degree 
of animation incompatible .with its gena-al sluggish appearance. 
When arrived at a proper distance, it makes a full rlop, and, in 
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the attitutlt- of a pointer, raotionle^ eyes Us dcsiinc-tl victim £1^ 
a tew seconds, nhcn it darts out its tongue upon ii, and Io<lgi-s 
it ill its ihruat with a velocity which the eye can scarcely {cttitym. 
It somelintes tiappens to make an inefTectual stroke, and Etuos 
the iusect without gnrging it, hul never makes a second vtroke 
until the insect resumes motion. It uniformly refuses to fe«d 
on dead insects, however recent. For xcveral years a toad took 
up its alxxle, during the summer season, under an invert^ g 
dcii']>ot, which had a part of its rim brokcB out, in tbe v 
gnrdep, making its first appearance in the latter cud of ft|i 
aol] rcti'tatiDg aliout t^c middle of September. Thie toad, > 
id reason to 1x:1icvc, di.stingui^hod the persons of the CuuUy, n 
daify ti^S if, from strangers, as it would permit them to pet f 
strolic it. To try the indiscriminating appetite of these gnin 
the writer has dropped before a fuU-yrown load, a young qtw^af 
its own sjwcios, about three-fourths of an bieli loug, an(J.'lhc III:! 
slant it bcgnii to move off, it was eagerly struck at and SfVA^ 
lowed i but tlie writcT, in repeating this experiment, found tj^ 
more will refuse llian devour the young of iheir own, spcOA 
Whi^n tivliig minows (Cypr'mus Fhoiinui) were dropped b& 
fortf a toad, they were struck at and swallowed in the sam^ OWt- 
ncr. These experiments were made on loads at full liberty,, w^ 
met with accidentally. Toads generally return to tUeif , viijfflr 
quarters about the time that swallows (hsappeor. Th© writq^ 
on such occasions, has seen them burrowing in the ground Iw^ 
wnrtls, Iiy the nlremute motion of their hind legs,"— -ji^^jJdcrjfreiB 
Mrt'i>i1ierQVltoDrSiim,F-LS. . , , ^ , ,, _., ,„„,]^ 

4^, Spur qf ike Ormtiuiiiiffiiekus.-'^YoMwtA b^grUifiM-ld 
Icaxu, itjtuii I hiLve been completely succesaful in estiblidibig'Sli^ 
friend Sir John Jamison's account of tht> spur aStUte Or ml}^n4ij/iii 
rJifts iflviuloxu^. 1 subjtnn an extract from my notes ^^^ S^ 
(%„,prf, i. I8aa— On thcbank^ofCampbeU'sRJTcr. Intlie 
raor,llV<g shot « male OmithorhffKchaA. On examinatkn, BoOtl 
aHqr it was killed, I observed near the extremity of tbe votritt 
side o^ t-bp spur, a minute spot, like the orifice oi a tube-; HfiAj 
on vndcavouring . bristle frotn this spot, three siIccCbj 

aivcdfoivi.of a^ ill. issued from it. I then <MtB>^ 

mined ^^'^ otlwr nsie result . On daseetiiig; the 

itwl of the aninn \\c maw 4A>i ot tl\e root d 



Natural History. — -Zoolt^. 
t)ie spur, immediately over the articulation, a small cyst, Yhich 
I cut into ; it did not, at that time, contain any flui^ ; but From 
it I, wiih great ease, passed a horse-htur through the spur. 
This preparation I Iwve sent to you, together with the dried 

" You will also be pleased to learn, that I have been, fortu- 
nate enough to get an impregnated female of this int^re^ng 
animal. I give j-ou another extract from iny notes : ' Bath^rst, 
Oct. IS.— After hreaktitst went iviih Mr Scott lo cxamine,fl 
hole, where we iiad been told thai a wounded Omitliorhifijufhiis 
hted taken refuge, and which wc hoped niiglu prove lo,be die 
anrmars nest ; but, oh' digging, we found it to he thaf of a nil. 
On returning, hirtvcver, 'we were gratified in JiDding thj(ta.-fo- 
ma!c OmithorTii/nchns had heou brought in alive, liaving ^»eep 
fo^nd on its nesf,' ill a lagoon near CaiDplnH's Uiver, by JJr 
JBatttey, irho stys' that he was obliged to lear ihc -lest lo pieces, 
before lie could get the animal oul, die nest lieing Tormed^f 
reeds and rushes, with a long tube or cnliancc into il, outflf 
which the hill of the animal only was visible. The animal was 
placed in a bucket of wnler, iu wlilcli it seemed to enjoy itH^ 
fot sbme limo, occasionally getting on its back in the water, .to 
sHfttch its head with the hinil foot. The eyes are. ifmiU «.I»d 
ftrthninent, of a muddy-brown coloiii', with blue pupil, i^nd ai 
iitllated immediately behind the skinny flap at the base^of ' 



After a short time, it did nut seem to Ilk 



ing,;inj 
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WoWr, and therefore^ it was taken out ; a string was lied round 
thi^feg, (in^Tl was iillOWi.'d io go on llie grass, whei-c it.crawl^d 
along, seemingly with difficulty, It appeared lo like having its 
head scratched, a.n it allowed me to do eo without rilonng.' 
* Oct. 14...,FouB(l the Oi-nkharhynchvm nearly diJafI, and JiW)- 
ceeded to examine ite strHcture. The rectum, Vf^ghia, and 
urinary bladder, have one eomnioii orifice. On opening the ab- 
domen, I was much gratified to find, in the left ovarilihii a 
round yellow ovnm, about the size of a small pea. There 
wtxe also two of smaller size, and an immense number of mi- 
iJUte vesicles, haidly perceptible to tlie eye, but distinctly visible 
luuler the microscope. Tliere Was no uterus, nor any viaciis ' 
^RiiJar to it, hut only a tube leading up rnim the cloaca, which 
divided into two ducts leadii^ to the in-aries, similar in situation 
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to the Ftdlopiaii tiibfs of vrviparous aniuiols. but atuiii 1« 
aod witter. Tiiere was nut any appciu'aiK.-G of impregnatioa 
the right oTarium.'' I cut out the whole of the interml porti 
generation, the urinary bladder, part of the rectuin, and also 
whole of the ctoBca unexamined, and put them into sjril 
Thb preparation is now in the possession of Mr Scott, who u 
fake it witli hlni to England, and who will, I ani sure, feel mi 

I pleasure in shewing it to you *. In this preparation the nrini 

I ladder must not be mistaken for an uterus. 

' Cookot^ng, a native, cluef of the Boorah-Boorah tti 
Bays, that it is a fact well kno^vii to them, that this animal I 
two e^s, about the azc, shape, and colour of those of a ht 
th^ the female sits a considerable time on her eggs, in a n« 
which is always found among the reeds on the surface of the i 
ter ; that the animal can run on the grass, and is 
found at a considerable distance from the water ; that he is (t 

I perfectly aware, tliat a wound from the spur of the male 

I followed by swelling and great pain ; but although he has 9C 
many cases of it, he has never known it fatal ; tUat the 

r the animal is never eaten, and that the native name ia Ma 

I fionff.'" — Letter jriym Mr Hill, surgeon, Sydney, to t/ie Si 
iary <ff the Limiean Society. 

43. Hybernation of the Corncrake (Rallus Crex). — i-^ 
Morrison, an intelligent obsen'cr, communicated to us ttw' 

I lowing intei'eating note. ' '' 

" As it sull appears a matter of doubt, whether the Comcrs 
should be included among those birds that oeca^onally {ktl ij 
a toipid state during the winter, I beg to ofFi^r the follovH 
circumstance towards settling this ptmil. A gentleman of 1 
town o£ Monaghan, in Ireland, some years since, had, on ornj 
his farm, a large heap of manure that had remained undidturfa 
for a considerable length of time. The laboui 
this manure in winter, and during a frost, perceived a Iralfi' 

I the side of the heap, which had probably been made by 
and, after a great portion of the manure had been taken ai 
tfiey came to the " lie hole, where they found three 
• hbScoit, iq 



'd, iireaenlcd the pri^aratiaii 




General Science.- 
crakes, as if they had been placed tliere witli the greatest care, 
not a feather bang out of its piace, and apparently lifeless, The 
circumstance surprised the workmen so much, that tliey took the 
birds to the fanner, who, having examined them, was of opinion 
they were in a torpid state ; and being desirous of ascertaining 
whether it was the case, placed them near a fire in a warm room. 
In the course of a very short time, he observed a tremulous mo- 
tion in a leg of one of the birds. He soon ai\er noticed motion 
in the legs and wings of the whole. Efforts to move and rise 
became rapidly more apparent ; and, finally, the birds were'en- 
abled to run and fly alwut the room. These particulars were 
related to me by the farmer in the year 1806." 

A similar fact is mentioned in Mr Neill's Tour iji the Ork- 
ney and Shetland Islands, p. 204., on the authority of a g^h^^ 
man of the country. 

IV. GENERAL SCIENCE. , i )•,^ ■ 

44. Colour of the Arabian Sea. — Soon after two o'clock' 'of 
February IS. 1811, a partial line of green water, such as getidiOKjf 
indicates shallows, and perfecdy different from the blv^ of a 
deep sea, was perceived extending considerably. It appeared 
at first to be two or three miles before us, and was probably 
eight or nine from land. The navigating master did not sup- 
pose that it was occasioned by a shoal, but ascribed it rather to 
the late fall of rain. Some thought it the effect of tides, or 
ftar^ that we had approached a sand bank ; and the jbIoI^ ac- 
knowledged that many parts of this coast were but little knonii, 
as vessels inclined mostly to the opposite Arabian sliore- Qnr 
ship, therefore, was put about. We then sounded, and wbtc 
relieved from any apprehension by finding tlie depth to be ^ty- 
three fathoms. Towards evening we sailed directly into the line 
of green water ; and so strongly and suddenly was it distinguish- 
ed. frc»u the blue surface which we hod left, that, as a passenger 
remarked, tlie Lion must liave been at one moment ffoatii^ in 
a sea of two different colours- Here we again sounded, but 
could not find Iiottom at less than seventy-nine fathoms. Had 
this phenomenon been peculiar to. the Persian Gulph, not far 
from the entrance to which we observed it, the epthet green, 
bestowed on that branch of tlie ocean by eastern geographers. 
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Scientific Intelligence. 
wmilil >vi'iii more a|)|>liaible tluui ninny terms used in tibe 
8Cripl>un of oilier seas. — Gore Odseluj's Travelt^ vol. i. p. IK 

45. Schmidt on the Height nf the Atmaspherc—^^hnmAt^ 
Ideen iiber die ursach Her bofjriinzung unser^ Luft I 

iilxT die bestimnmn}; dor liolic dersclben in Gilbert's i 

ISigr conceives that the limit of our atmosphere is at lIiA 

lundary, where the specific elasticity of the air is balanced Iftj 

"(fie power of gravitalicni. Calculation gives oa tlic result, tf 

'in those places where the mean lempcniture of the earth's g 

jbce a 22^ 4' H., the height of our atmosphere is equal to 7J 

iles. On the contrary, where it is (f, tlie heighti 

.6 German miles. Beyond these limits, according to tliis o 

.-feption, no air will occur. 

46. Accmmt o^o Cavern • of £«ra.— The following intere^ 
ing account of this cavern is tAen from Dr Webster's desolb 
tiMi of St Michael's ; 

" Having reached a field l>etween three and four miles NW 
from ihe dty, we discovered the entrance to the cavern, tti 
a fissure in the rocks, which here rise only a few feet trosa d 
mirface, and is about wide enough to admit two persons a 
The bottom, when viewed from the entrance, for aocne yafl 
formed a gently inclined plane ; but as we proceeded, the n 
spread out on both sides, and we soon found ourselves in a i^ 
cious apartment, the fioor of which was heaped with huge fri^* 
nients of lava, that had fallen from above, and over whieJi o 
was for some distance difficult, and rather dangoud 
At the distance of ten or twelve yards from the entrance^ « 
luddenly upon the edge of a precipice, beyond whidil 
seemed impossible to proceed. Creeping, however, with c 
along the edge, we presently came to a point where a 
lation of fragments alforded a natural but dangerous ] 
and, by leaping from rock to rock, we at last reached the fc 

" The haghtof the precipice was probably not Ims Ul 
thirty feel ; and as the torches with which we were provided a 
ved H> illuminate the cavern but ieebly, we directed our g^tie I 
kindle a fire. ^—- he sound of our vraces, we v 
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nioii that ihu. apartment was d great eMenI, aoJ tlie tjtougest 
light ne couid obtiiii did not tiiaUe u U diaiein ihi rool 
Tht. light of the fin, stroogly umtiasltd widi, mid gradually 
lost in tlic surrounding darkntss, piodui.t.d a lerv pitfuresquc 
efFect, which was greatly htighttnetl bv die situaCioa ot oyr par 
obscurely seen stanthng upon the hi^ 
pi- 



ty, siome of whom 
fragments of rocivs, while otlier^ wi 
\anoLis directions ixplonn^r a pa 
caiem Having gioped abtml for ■^oi^ii 



t) Ih, 



and repassmg iii 

recesses qf tile 

^nd amqng 



rockti of all sj/cs and shapes, which wetc piled on Lath oyiei 

1 ° ^" s ' ^^^^^ 

idtli l-ooKingjnto 



A 



in every possible manner, we at leiiglli di!su>\ercadn our right 

a chasm alwut two teet in widtli l-ooKingjnto it from above, 

tlie "ipaci below appeared to tnlarge, and the laia on ■wniwi we 

Stood to form tjje niof of anmher cavcin beneath i^i 

The floor was co\trcd with fragments of t\cr\ yzi^ andmiin 

ib^ roof hung stalattUcs ol lava , an appcaiance highly futures! 

ing, and which aiiiplj repaid uk for tli danger and difftiulLy en 
jcountered On bieakmg the stilacuti , thty wen foiiud Ipw 

much more porous and ^esiculir iJnn aiij Hm 
^hc cells Mere nttiK ptrfcct jhti 

centric circle , and most of thorn utic laigi. ti 

a^ea The\ Hca not vi ible hour^ i, till thi 

Broken be iij, L \ ltd "illi a sn oclh and 1 atil ■ 
"titipu'; bcliutii llii nils \Li Ip 111 111 til Ml 

m tTiidiK Will 11 nir r( i „Iii m iii 

"fe'sb fratl I "^r 1 )l ih 11 111 1 1 1 1>. 

"inalki pi bdU li I I I ] 1 I I I ] 

?actitcs cMtiiiilK I lie i d ik ii i ^ v 
jMssing to blac! and the\ nt di(pl\ eniin It 

nal dircctun Thcv occui ol all m/is om f 

than an inch in Lngth wbilc ollici 

meter is not Iiss variabL, but ncici e\ctcd 

thickest par! Those wbiJi were nliout a font ii knTfh mj-,, 

ii^UfllTy from one to threi inches thicl 

Hie difficulty of penetratmg to the last ipartmcnt of llje fia- 
*em was bv no moans ) neon sMoraMc and fbrlhela^t few jarSs 
we were obliged to creep upon the"bottom, and advance with the 
utmost caution , while the sharp pomts of hundi-cds of stalactites 
were in contact with one another, borne of the circumstances 
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nsUced in the lava af these caverns arc curious, throwing 
the intuiner in which they may have been fOTmed, the lava ap- 
pearing like melted lead thrown into water; the walls, in some 
places, seem to be covered with petrifactions or vegetables, and 
ahrabs retaining the most perfect resemblance to their originals; 
Eome specimens resembled bunches of grapes partially flattened, 
and some were like coarse sttlt." Wehster'a Account of the liUmd 
ffSt MidiaePa. 

47. LHkograpMc Prizes to be adjudged by ike Soeig^ tf 
ArUjor Scotland. — The gentlemen who, in 1820, associated 
themselves for the purpose of promoting the art of Lithograpfty 
in Scotland, have transmitted the balance of their funds to the 
Society for promoting the useful arts in Scotland, for the purpos^ 
of forming three Prizes for improved specimens of printing, le'^^ 
produc«l from lithographic designs. The particulars and c 
tionSof the prizes will, we understand, be published soon, i 
with several other premiums to be offered by the Society of A 

48. Wire Gauge recmnmcnded by the Society of Arts.- 
Society of Arts, cooMdcring the inconvenience arising from ^ 
present uncertain construction of wire-gauges, are about to > 
commend, for (he adoption of artists, a new form oi' gauge, win 
will shew the diameter of wire in decimals of an inch. A des 
tion of tliis instrument will appear in our next Number, 

49. Dr Charles Anderson's Machine Jvr measurimg t 

quaniAiies of Fluids. — " The want of tlje proper means (Dr 
Anderson remarks) of ascertaining, with precision and es^iedt- 
tioD, small quantities of fluids in chemical experiments and pba^ 
maceutical operations, has often been the subject of complaint. 
The glass measures recommended by the Colleges of Phyj»- 
tuans of London and Edinburgh, and now in general use, are 
well fitted for measuring ounces and drachms, but they do | 
Bcem calculated for measuring smaller quantities with suffici 
accuracy, 

*' The mode of ascertaining small quantities of fluids by d 
has been so long in use, that custom seems to have establiahedij 
undue predilection in its favour. It must, on very little r 
tion, be obvious, thai thb mode is very uncertain. As the axe 
of the drops must vary much, depending on the viscidity of the 
fluid ; the thickness of the lip of the bottle from which they fall^ 
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and the celerity with which they follow each other ; and as many 
of the most active medicines now in use, and prescribed in this 
way, are virulent poisons, much uncertainty, and even danger 
may arise from it 

" The late Dr Black, with a view to obviate the inconvenience 
ariung from this vague and indefinite manner of ascertmnlng 
small doses of tinct. of opium, &c. jn'oposed tliat the lips of tlie 
phials kept in the apothecaries shop for this purpose should be 
ground to a certain thickness. More lately, the College of Phy- 
sicians in London, has sanctioned the use of a slender tube, gra- 
duated in a particular manner, known by the name of Lane''s 
Drop Measure. At first sight, this tube may be supposed to 
answer the purpose; but, in charitable institutions and exteostvc 
pharmaceutical practice, its use appears to me to be attended 
with many inconveniences: as, when employed, it is to be im- 
mersed to the requisite depth into the fluid designed to be mea^ 
sured, it is plain that the fluid must be first poured from the 
bottle in which it is kept, into some convenient vessel fit for the 
immersion of ihc tube. Besides, in so slender a tube, and con- 
sequently of very considerable lengOi, it is obvious that a good 
deal of the fluid will adhere to its external surface, which must 
fall along with the contents into the phial which it is to be trans- 
ferred to, ^ving rise to much uncertainty and inconvenience. This 
can only be avoided by wiping the tube after every immersion, 
which produces great delay. With theviewof obviatingthese late 
inconveniences, I have constructed the measure represented in 
Fig. 17. of Plate VII. It resembles the conical glass meastire 
of the London College ; but, in place of being closed, the lower 
part is drawn out to a slender tube, fitted for being graduated, 
and the end of this is provided with a stop-cock DE, to proveirt 
the exit of the fluid to be measured, until ilie quantity required 
be accurately ascerlained. This measure is graduated frort 2 
ounces down to 5 grains; and, by a little more nicety in the 
blowing, it might be carried stilt lower. The stop-cock has a 
hole in it, m n, which permits the fluid to escape, when it is 
turned, as in the figure. By means of this apparatus, a small 
quantity of anv fluid mav he cori'ecLly measured and transferred 
to a phial, or any other vessel, with no greater loss than arises 
in passing through an ordinary funnel.'" 
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Aax. XXin,— /.Mi of Paleuta granted in Scotland Jrom 
\¥h November 1832 to Gik March 18*3. 

2T- X o William Lister of Baildon, parish of Otley, coun- 
ty of York, cotton-spinner, for an jnvcniiuii '-of certmn impro?e- 
ments in die method and macliiuery for preparing and spinning 
wool, silk, mohair, or other animal fibre, of any quality or 
kngth of staple." Sealed at Edinburgh 97th November ] 822. 

1. To Hekkv Houldsworth of Glasgow, civil engineer, 
for an invention of " a ne\v and improved method or contrivance 
for heating dwelling-houses, hot-houses, and other buildings anJ 
erections" Scaled at Edinburgh 8th January 1823. 

S. 'To James Pebkins, late of Philadelphia, United Stain 
of America, now of Fleet Street, London, engineer, for an in- 
vcnlion " of certain improvements on steam-engines.' 
at Edinburgh 8lh Fehniary 1829. 

3,, ,^0 William Bar nton of Birmingham, county of i 
wick, engineer, for an invention " of certain improvem^its. 
on fire-grates, and the means of introducing coal therein, 
ed at Edinburgh 8th February 1823. 

4. To James Fox of Plymouth, county of Devon, rectifier, 
for an invention " of an addition or additions to, or an improvo 
ment or improvements on the apparatus commonly uaed in (he 
distillation of ardent spirits." Sealed at Edinburgh 3d March 
1823. 

5. To Philip Ckell of Earl's Court, Keii:^ngton, counij of 
Middlesex, engineer, for an invention " of certain improve! 
on machinery for drawing, roving, and spinning hemp fl^ 
waste silk'.'' Scaled at Edinburgh 6th March 1833. 

'fli'T© R4cHA»n Badnall the younger, of Locke, county of 
Stafford, silk-weaver, for an invention " of certain improvemenls 
in the throwing, twisting, or H|»uniag of sewing silks, Ot^n- 
zine Bergam, and such other descriptions of silk as the,ft^d iip- 
proveracnts may be applicable to." Scalctl at Edinburgh 6Ui 
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Achromatic reflecting telescopes, with silvered lenses, described, 391 



Acid, 



^yro- 



400. — hydro-carbo-sulpliuric, 401. 



Acoustics, notices ii , 
Adrialu: Sea, journal of a tour to the coast of the, 1.^2, 311. 
Ailanlhax glandulosa recommended for gardens, 194. 
Air, great dryness of, at Perth, 186. 

Airy, Mr G. B,, on the change in the focal length of an objcct-glws, 
from a change in the velocity of light, 388.— on achromfltic tele- 
scopes with silvered lenses, 3^1. 
Alcohol, on a combination of, with oil of turpentine, 401. 
Alps, ice-caverns in the, 1, SflO. 

America^ North, on the increase of its population, 41, 328. 
^wmoNtn found in lava, 188. 
Ampere, M., his electro-magnetic apparatus described, 373. — ^bis theory 

of electric currents examined, 381. 
Anderson, Mr, his new atmometer, 185. 
Anderson, Dr, his new dropping apparatus, 418. 
Animation, suspended, cases of recovery from, 284. 
Anis, on the white and black ones of India, 1 1)6. 
Arabian Sea, on the colour of the, 415. 
Astronomy, scientific intelligence in, 182, 3g2. 
Atmoateler, notice of a new one, 185. 
Atmospliere, on the height of the, 416. 
Aurora borealis, on the order of its appearance, and progress, 303. 
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'Babba^i Mr, 
latin g table: 
£arlo7v, Mr Peter, 



the theoretical principles of the machinery for cakH- 



the laws of electro-magnetism, 368. — ac-count of 

a series of electro-magnetic experiments by, Id. 
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LIST OF PLATES IN VOLUME VIIT. 

Plate I. Figs. 1.— 7. represent Mr Forrest's New Gun Lock, 24 
Fig. 8. represents Mr Whitelaw's Escapement, 27 

II. Contains sections of the Caves of Gailenreuth and 

Kirkdale, - - 56-58 

III. Contains Diagrams illustrative of ^Mr Benjamin Mar- 

tin's EstBjr on Iceland Crystal^ - 150 

IV. Figs. 1. — 7* represent the method o£ oonstnictiAg Po- 

lyzonal Lensesi and Compound Prisms^ .f^ - 16O 

Fig. 8. shews the Prickle at the end of the Lion's 
Tail, . - - 266 

V. Contains Diagnnns illustrating the Second Essay of 

Mr Benjamin Martin on Iceland Crystal, - 245 
VI. represents the new Genus of Fungi, Schweimt^no, esta- 
blished by Mr R. K. Greville, - 256 
VII. Figs. 1. — 15. represent the various kinds of Electro- 
Magnetic apparatus diat have been invented, 36S 
Fig. 16. is Dr Brewster's Reflecting Microscope, 926 
Fig. 17. is Dr Anderson's Drop-measure, - 418 
Figs. 18. — 31. reprelent the new Lampt^ with Qua- 
druple Wicks., used in f ranee, - SS2 
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